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Highlights . . . 


In 1996, science and engineering (S&E) research accounted for 136 million net 
assignable square feet (NASF) in the nation’s 565 research-pertorming colleges and 
universities. The top 100 universities in research and development (R&D) 
expenditures accounted for 72 percent of all S&E research space in 1996, and 80 
percent of all R&D dollars in 1994, the most recent year for which data were available. 


S&E research space increased since 1988 at an annual average rate of about 2.4 
percent, from 112 million NASF to 136 million NASF in 1996. Other National Science 
Foundation (NSF) surveys show that academic R&D spending grew in constant 1995 
dollars at an average annual rate of approximately 4 percent from 1988 to 1994, the 
most recent year for which data are available. 


At least half of research performing institutions reported inadequate amounts of 
research space in the biological sciences outside of medical schools, the physical 
sciences, engineering, the agricultural sciences, and the medical sciences, both within 
and outside medical schools. 


In 1996, 18 percent of the S&E research space at research-performing institutions was 
rated as needing major renovation or replacement. Altogether, 24.5 million NASF of 
S&E research space required major renovation or replacement. 


In fiscal years 1994-1995, research-performing colleges and universities began S&E 
research construction projects costing $2.8 billion, representing a continued decline in 
the construction of S&E research space. Institutions began construction projects 
valued at $3.0 billion (in constant 1995 dollars) in 1992-1993, and $3.4 billion in 1990- 
1991. 


Expenditures for repair/ renovation projects increased from $905 million in fiscal years 
1992-1993 to $1.1 billion in 1994-1995, an increase of 17 percent in constant 1995 
dollars. 


The main source of construction funding was state and local governments ($1.2 
billion, or 43 percent of all construction funding). Direct Federal funding for 
construction declined in constant 1995 dollars from $537 million in 1990-1991 to $207 
million in 1994-1995. Funds from the Federal government used to defray the indirect 
costs of conducting Federally-funded research are counted as institutional funds. 


Repair / renovation projects were most likely to be funded through institutional funds 
($433 million, or 41 percent of all repair/renovation). Federal funding of 

repair / renovation increased in constant 1995 dollars from $55 million in 1990-1991 to 
$111 million in 1994-1995. 


The total estimated cost tor deferred S&E research construction and repair/ renovation 
projects in 1996 was $9.3 billion, including both projects that were identified in 
approved institutional plans and those that were not. Over three-quarters of all 
deferred capital project expenditures ($7.4 billion) were included in institutional 
plans. 


In addition, colleges and universities estimated a total of $2.5 billion in deferred repair 
and renovation costs for projects affecting central campus infrastructure. It is 
estimated, conservatively, that $.7 billion of this amount might be attributed to S&E 
research needs. Combining this $.7 billion with the $9.3 billion in deferred 
construction and repair/ renovation projects yields a total of $10 billion in deferred 
research facilities and infrastructure needs. 
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Foreword 


In the last 50 years, America has relied increasingly on the scientific and 
technological knowledge generated at its colleges and universities. We have come 
to expect that the highly trained scientists and engineers in academia would 
generate new knowledge and make possible innovations and new developments for 
our national security and our general prosperity. We have been confident that a 
strong national investment in our academic research and education enterprise 
would reward us multifold. That confidence has been justified by unforeseen 
benefits and a continuous stream of new knowledge and research. 


A critical ingredient in these research achievements has been state-of-the-art 
facilities and infrastructure. From 1960 to the early 1980s, we as a nation paid 
careful attention to updating and expanding this backbone of the research 
enterprise. By the mid 1980s, however, concern spread about the rising neglect and 
obsolescence of our once highly acclaimed science and engineering infrastructure. 
Many speculated that this deterioration would limit the quality and quantity of our 
research in the future. 


At this juncture, the Congress in Section 108 of the National Science Foundation 
Authorization Act for Fiscal Year 1986 (42 U.S.C. 1886) directed the National Science 
Foundation to collect data that would provide an accurate and comprehensive 
picture of research facility conditions and needs at our colleges and universities. A 
pilot study published in 1986 provided the initial background for a more 
comprehensive report. 


In accord with the Congressional mandate, we have conducted biennial surveys of 
our research facilities. This report presents the findings of the sixth biennial survey. 
It includes a broad quantitative depiction of existing research facilities, current 
construction and renovation initiatives, funding sources, plans for future projects, 
and identification of deferred projects. 


The information contained in this survey was not intended to answer the policy 
questions related to the nation’s research infrastructure problems. Despite that, it 
can provide accurate and useful information for such a policy dialogue among all 
the proponents of a healthy and productive science and engineering research 
enterprise for the nation. 


YN Jane 


Neal Lane 
Director 
National Science Foundation 
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Executive Summary 


Overview 


On a biennial basis since 1986, the National Science Foundation (NSF) has collected 
data on issues related to science and engineering (S&E) research facilities in our 
nation's colleges and universities. This effort stems from hearings held in the mid- 
1980s in both the U.S. House of Representatives and the Senate. Recognizing that 
the condition of S&E research facilities in higher education institutions posed a 
"serious and ongoing problem," Congress mandated that NSF gather data and 
report results to Congress: 


The National Science Foundation is authorized to design, establish, and maintain a 
data collection and analysis capability in the Foundation for the purpose of identifying 
and assessing the research facilities needs of universities and colleges. The needs of 
universities by major field of science and engineering, for construction and 
modernization of research laboratories, including fixed equipment and major research 
equipment, shall be documented. University expenditures for the construction and 
modernization of research facilities, the sources of funds, and other appropriate data 
shall be collected and analyzed. The Foundation, in conjunction with other appropriate 
Federal agencies, shall report the results to Congress. The first report shall be 
submitted to Congress by September 1, 1986 (42 U.S.C. 1886). 


This executive summary presents the major findings from the 1996 survey and 
compares them with those from earlier efforts. A brief description of the study 
methods precedes a discussion of several issues that focus on the S&E research 
facilities in research-performing colleges and universities, including: 


¢ The amount of space available for S&E research in our nation’s colleges and 
universities; 


¢ The adequacy of this space and its condition; 


¢ The construction of S&E research space as well as the repair/ renovation of 
existing space; 


¢ The source of funding for repairs and construction; and 
¢ The research facility needs of colleges and universities. 


Profiles of Historically Black Colleges and Universities (HBCUs) and a select group 
of institutions that focus on undergraduate education follow the summary of the 
above issues. The last section of the report examines issues that relate to animal 
research facilities. 
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Survey Methods 


The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities was mailed to a sample of 314 institutions in the fall of 1995. That 
sample represented 560 colleges and universities with either research and 
development (R&D) expenditures of $50,000 or more in 1991, or HBCUs with any 
R&D expenditures in that year.! Of those 560 research-performing institutions, 242 
(43 percent) were nondoctorate-granting, 100 (18 percent) were the institutions with 
the largest R&D expenditures (referred to throughout the report as the “top 100”) 
and 218 (39 percent) were other doctorate-granting (Figure 1). 


Figure 1. Number of Research-Performing Institutions 
by Institution Type 


(Total N=560) 
Top 100 


(n= 100) 
18% 


Nondoctorate- Other doctorate- 
granting (n=242) granting (n=218) 
43% 39% 
SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 


Universities 


The institutions sampled in 1996 were the same as those sampled in 1994, and those 
institutions that responded in 1994 were sent a computer-generated facsimile of 
their previous responses. All institutions were given the option to respond to the 
survey via computer disk, and 30 percent used this option. Extensive telephone 
follow-up resulted in a 97 percent response rate overall, with 100% participation 
from the top 100 and from Historically Black Colleges and Universities (HBCUs). 
Telephone contacts were also used to resolve incomplete and inconsistent 
responses. (See Appendix A, “Technical Notes,” for a detailed description of the 
sampling procedures and data-collection methods.) 


' Throughout this report, these 560 colleges and universities are referred to as “research-performing” 
institutions. 
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The Amount of S&E Research 
Space in Colleges and Universities 


In 1996, S&E fields occupied about 285 million net assignable square feet (NASF) of 
space in research-performing colleges arid universities, with 136 million NASF 
devoted to research. The top 100 institutions occupied 72 percent of this S&E 
research space (about 98 million NASF). In 1994 (the most current year for which 
data were available), the top 100 universities accounted for 80 percent of all R&D 
expenditures. 


The amount of S&E research space has increased steadily since 1988, from 112 
million NASF in that year to 136 million NASF in 1996. Most growth occurred at 
the top 100 universities, where S&E research space grew 21 percent (from 81 million 
NASF in 1988 to 98 million NASF in 1996) (Figure 2). 


Figure 2. Total Net Assignable Square Feet of SAE Research Space 
by Institution Type 
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2 In this report, research is defined as “.. all research and development activities of an institution that 
are budgeted and accounted for.” Research can be funded by the Federal government, state 
governments, foundations, corporations, and other sources. Research space refers to the net 
assignable square footage of space within research facilities (buildings) in which research activities 
take place. Multipurpose space, such as an office, is prorated to reflect the proportion of use devoted 
to research activity 
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Ninety percent of all institutions had S&E research space in the biological sciences 
outside of medical schools and 88 percent had S&E research space in the physical 
sciences. Those fields occupied 19 million NASF of S&E research space and 18 
million NASF, respectively. In 1996, engineering and agricultural sciences 
contained the most S&E research space; and each of those fields occupied 22 million 
NASF of space. However, only 51 percent of all research-performing institutions 
reported S&E research space in engineering, and only 20 percent reported space in 
the agricultural sciences. 


The Adequacy of S&E Research 


Space 


Institutions assessed the adequacy of S&E research space for each field, and at least 
half reported inadequate amounts in the biologica! sciences outside of medical 
schools, the physical sciences, engineering, the agricultural sciences, and the 
medical sciences, both within and outside medical schools.* 


The Condition of S&E Research 


Space 


In 1996, 37 percent of the S&E research space at research-performing institutions 
was rated as suitable for use in the most scientifically sophisticated research, 44 
percent was considered effective for most levels of research, and the remaining 18 
percent was thought to need major renovation or replacement. Altogether, 24.5 
million NASF of S&E research space required major renovation or replacement. 


Since 1988, the amount of research space requiring repair/ renovation or 
replacement in many of the S&E fields has increased. In the agricultural sciences, 
the amount increased from 3.6 million NASF in 1988, to 5.3 million in 1996. The 
amount of S&E research space in the biological sciences outside of medical schools 
requiring repair/ renovation or replacement increased from 2.4 million NASF in 
1988, to 3.4 million in 1966. Engineering space in this condition grew from 2.2 
million NASF to 4.0 million NASF. 


‘Only those institutions that had existing S&E research space in a field reported whether or not the 
amount was adequate 
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The Construction of S&E 
Research Space 


In fiscal yeers 1994-1995, research-performing colleges and universities began S&E 
research construction projects costing $2.8 billion, representing a continued decline 
in the construction of S&E research space. In the 1992-1993 fiscal years, institutions 
began construction projects valued at $3.0 billion (in constant 1995 dollars)?, and in 
the previous two fiscal years, S&E research construction projects cost $3.4 billion. 
This decline since the 1990-1991 fiscal years occurred in both the top 100 research 
performers and other doctorate-granting institutions. For nondoctorate-granting 
institutions, S&E research construction projects begun in the 1994-1995 fiscal years 
increased over the previous two fiscal years (Figure 3). 


Figure 3. Trends in S&E Construction Expenditures, by Institution Type: 1986-1995 
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More than one-half of the $2.8 billion in construction spending was accounted for by 
engineering ($575 million), the medical sciences in medical schools ($525 million), 
and the physical sciences ($426 million). Institutions spent the next largest amounts 
of money to construct research space in the biological sciences outside of medical 


‘All dollars reported have been adjusted to 1995 constant dollars, using the Bureau of the Census's 
Fixed-Weighted Price Index for Construction. See Table A-5 in Appendix A 
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schools ($388 million), the biological sciences in medical schools ($226 million), and 
the agricultural sciences ($150 million). The largest increase in spending for the 
construction of S&E research space between fiscal years 1992-1993 and 1994-1995 
occurred in engineering (from $309 million to $575 million). 


The Repair/Renovation of Existing 
S&E Research Space 


Expenditures for repair/ renovation projects costing over $100,000 increased 
between fiscal years 1992-1993 and 1994-1995. In fiscal years 1992-1993, all research- 
performing institutions spent a total of $905 million. In fiscal years 1994-1995, the 
same institutions spent $1.1 billion, an increase of 17 percent in constant dollars 
(Figure 4). Spending at doctorate-granting institutions increased from $868 million 
to $981 million. At nondoctorate-granting institutions, spending more than 
doubled, from $37 million to $77 million. 


Figure 4. Trends in S&E Repair/Renovation Expenditures, by Institution Type: 1986-1995 


, $1,178 
$1 
$1,050 $1,058 
$56 
- $900 + 
z $600 + 
7 
$30 
sO 


1986-1987 1988-1989 1990.1991 1992-1993 1994.1995 


@ lop 100 8 Other da torate-granting D Nondoctorate granting 
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Institutions spent more to repair/ renovate S&E research space in th: medical 
sciences in medical schools ($226 million) than in any other field du: ing fiscal years 
1994-1995. Repair/ renovation expenditures for biology and the medical sciences in 
medical schools represented approximately 31 percent of all repair/ renovation 
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expenditures in fiscal years 1994-1995. Repair/ renovation expenditures for those 
fields, however, were lower in both constant dollar terms and as a proportion of 
total repair/ renovation spending in fiscal years 1994-1995 than in fiscal years 1992- 
1993. 


The Funding of Research Facilities 
Projects 


Public and private research-performing institutions fund the construction of S&E 
research facilities differently. For all three types of public institutions--the top 100, 
other doctorate-granting, and nondoctorate-granting--state and local governments 
provided the major funding for constructing research facilities in fiscal years 1994- 
1995 (Figure 5) 


Figure 5. Trends in the Sources of Funding for SAE Research Construction Projects 
at Public Institutions: 1990-1995 
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Public universities in the top 100 received half of their construction funding from 
state and local governments; public, other doctorate-granting institutions received 
7) percent from this source; and the public, nondoctorate-granting institutions 
received virtually all (99 percent) of their construction funds from state and local 
governments. 
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Private colleges and universities received very little funding from state and local 
governments to construct S&E research facilities (Figure 6). For the 1994-1995 fiscal 
vears, the single largest source of funding for the construction of S&E facilities at 
private universities in the top 100 was institutional funds, which provided 37 
percent of all S&E construction funding. For private, other doctorate-granting 
institutions, 79 percent of all S&E construction funding came from private 
donations. Private sources also provided the largest share of funding to private, 
nondoctorate-granting institutions (44 percent). 


Figure 6 Trends in the Sources ef Fundeng tor SAE Research Construction Projects 
at Prowvate Institutirons: 1990-1995 
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With the exception of the private universities in the top 100, direct Federal funding 
to construct S&E research facilities was lower at all types of institutions, in both 
constant dollar terms and in relative terms, in fiscal years 1994-1995 than in 1992- 
1993. Funds from the Federal government used to defray the indirect costs of 
conducting Federally funded research are counted as institutional funding. 


State and local governments also were the single largest source of funding for the 
repair / renovation of S&E research space in all three types of public institutions. The 
private, doctorate-granting institutions, both in the top 100 and others relied 
primarily on institutional funds, while the nondoctorave-granting institutions relied 
most heavily on private donations. 
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Deferred Construction and 
Repair/Renovation 


The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities expanded a question asked for the first time in 1994, in order to 
determine construction and repair/ renovation costs that institutions had deferred. 
The earlier effort requested information only about deferred capital projects that 
were included in approved institutional plans. In 1996, institutions reported 
separately the construction and repair/ renovation costs for proyects included in 
such plans, as well as for projects not included. Thus, while response was limited in 
1994 to colleges and universities with institutional plans identifying deferred 
projects, all institutions were allowed to respond in 1996. 


The total estimated cost for deferred S&E research construction and repair/ 
renovation projects in 1996 was $9.3 billion, including both projects that were in 
instituticna! plans and those that were not. Sixty-one percent of the deferred total 
($5.7 billion) was intended for the construction of S&E research space. The top 100 
universities accounted for 71 percent of the total deferred construction and 

repair/ renovation costs. 


In addition, colleges and universities estimated a total of $2.4 billion in deferred 
repair/ renovation costs for projects affecting central campus infrastructure. Central 
campus infrastructure includes walkways and roads, wiring for telecommunications 
and electricity, sewers and drains, air handling, waste storage and disposal and the 
like. It is difficult to establish how much of this central campus infrastructure 
supports the work of S&E research compared with other academic or residential 
needs. Since 56 percent of all academic space is devoted to S&E, and 48 percent of 
that space is research space, a conservative estimate of S&E research needs fcr 
central campus infrastructure might be calculated as $.7 billion. It should be 
recognized that (1) S&E research is probably more demanding of central campus 
infrastructure than other space, and (2) it is more difficult to prorate infrastructure 
costs than research facilities costs. Thus, $.7 billion is a very conservative estimate 
of the S&E research infrastructure deferred project costs. 


The 1994 report identified only projects which had been included in institutional 
plans, while the current report separately analyzes projects included and not 
included in institutional plans. Over three-quarters of all deferred capital project 
expenditures reported by institutions in the current survey (79 percent or $7.4 
billion) were included in institutional plans. Figure 7 shows that of the $7.4 billion 
in deferred capital project expenditures in 1996, $4.6 billion were in construction 
costs, and $2.8 billion were ii repair/ renovation costs. Between fiscal years 1994 
and 1996, deferred capital project costs included in institutional plans increased $1.2 
billion, from $6.2 billion to $7.4 billion in constant dollars. The majority of this 
increase was in deferred repair/ renovation costs (an increase of $970 million, 
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compared with an increase of $259 million in deferred construction costs). The 
balance of the difference between the $7.4 billion included in institutional plans and 
the reported facilities needs of $9.3 billion is due to the inclusion of $1.9 billion in 
deferred projects not included 1n institutional plans. If combined with the 
conservative estimate of $.7 billion in deferred infrastructure costs that can be 
attributed to S&E research, the total deferred facilities and infrastructure needs of 
colleges total $10.0 billion. 


Figure 7. Unfunded Science and Engineering (S&f) Research Facilities Needs 
included in institutional Plans: 1996 
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Historically Black Colleges and 
Universities 


For over a century, Historically Black Colleges and Universities (HBCUs) have 
played an important role in the education of black students in the United States. 
Over 282,000 students attended the 107 colleges and universities considered to be 
HBCUs in the fall of 1993. Although many of the HBCUs are relatively smal! and 
have considerably less S&E research space than other research-performing 
institutions, they award a disproportionate number of bachelor's degrees in the 
sciences. In 1990, for example, HBCUs enrolled only 17 percent of all black college 
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students, but they awarded 44 percent of all bachelor's degrees in the sciences that 
went to black students (Academe, January/February 1995). 


In 1996, the 68 research. performing HBCUs contained 9 million NASF of S&E space, 
with 26 percent of that space used for research. This space was most likely to be 
found in the biological sciences outside of medical schools (97 percent of the HBCUs 
reported space in this field) and in the physical sciences (79 percent). 


HBCUs were most likely to indicate that they needed additional S&E research space 
in the computer sciences (57 percent reported this to be the case). In 1996, at least 
half of the HBCUs reported an inadequate amount of U&E research space in 
engineering (56 percent) and in the biological sciences outside of medical schools (50 
percent). 


Fourteen percent of the S&E research space in HBCUs (336,000 NASF) was 
evaluated as requiring major renovation or replacement. 


The amount spent to construct S&E research space at the research-performing 
HBCUs declined dramatically, from $30.2 million (in 1995 constant dollars) in 1992- 
1993, to $21.3 million in 1994-1995. Repair/renovation expenditures increased from 
$9.6 million in 1992-1993 to $22.0 million in 1994-1995. 


HBCUs reported a total of $302 million in S&E capital projects that were needed but 
had to be deferred because there was not sufficient funding available. These 
included $196 million in projects to construct S&E research space and $106 million to 
repair/ renovate existing S&E research space. 


Nondoctorate-Granting Institutions 


Many scientists and engineers receive training at research-performing institutions 
that do not award doctoral degrees. The visibility of these institutions has increased 
in recent years as policy makers recognize the contributions of these institutions to 
the production not only of practicing scientists and engineers, but of science and 
mathematics teachers for our nation's elementary and secondary schools. 


In 1996, the nondoctorate-granting institutions contained 29 million NASF of S&E 
space. The comprehensive universities (those that offer a liberal arts program along 
with other programs such as engineering and business) accounted for 83 percent of 
the total S&E space among the nondoctorate-granting institutions. 


In 1996, the biological sciences outside of medical schools and the physical sciences 
accounted for half of the S&E research space in the nondoctorate-granting 
institutions. In the liberal arts colleges, each of these fields occupied .5 million 
NASF. Together, the two fields accounted for 71 percent of the total 1.4 million 
NASF of S&E research space at those colleges. 
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Animal 


Comprehensive universities evaluated 19 percent of their S&E research space 
(836,000 NASF) as needing major renovation or replacement. Liberal arts colleges 
reported 17 percent of their S&E research space (238,000 NASF) to be in the same 


condition. 


To construct S&E research space, the nondoctorate-granting institutions spent 
$330.6 million in fiscal years 1994-1995. Comprehensive universities accounted for 
89 percent ($294.5 million) of the S&E construction dollars among the nondoctorate- 
granting institutions. Another $76.8 million was spent to repair/ renovate existing 
S&E research space, with comprehensive universities accounting for $51.1 million 
(66 percent) of total repair/ renovation dollars. 


Nondoctorate-granting institutions reported $772 million in capital projects that 
were needed but had to be deferred because sufficient funding was not available. 
Forty-seven percent of these costs were for construction projects, while the balance 
(53 percent) was for repair/ renovation projects. 


Care Facilities 


To ensure the safekeeping and proper use of animals in research, Congress has 
provided guidelines for their humane care. The 1996 facilities survey gathered 
information on the amount of animal research space, the extent to which it meets 
government regulations, and the amount of construction and repair/ renovation 
activity undertaken. 


In 1996, 88 percent of the research-performing institutions had laboratory animal 
facilities. Most of the 12.2 million NASF of animal research space ($3 percent) was 
contained in the docte rate-granting universities. Two-thirds of the animal research 
space was used to house animals and one third was considered animal laboratory 
space. 


Institutions with animal research space reported that about 10 million NASF of that 
space (82 percent) met government regulations in 1996. Another 1.2 million NASF 
(10 percent) needed limited repair/ renovation to meet those regulations; and 1.1 
million NASF (9 percent) needed major repair/ renovation to meet regulation 
requirements. 


Only 6 percent of the research-performing institutions with animal research facilities 
were scheduled to construct animal facilities in fiscal years 1996-1997. Thirteen 
percent were scheduled to repair/ renovate such facilities. However, the 
construction costs were almost double the repair/ renovation costs: $164.1 million to 
construct animal research space and $83.3 million to repair/ renovate existing space. 
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Introduction 


Background 


Since 1986, the National Science Foundation (NSF) has collected data on issues 
related to science and engineering (S&E) research facilities in U.S. colleges and 
universities. Conducted biennially, the Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities has provided information on the availability and 
condition of S&E research space, the extent to which colleges and universities 
construct facilities and repair existing space, the funding of this activity, and the 
need for additional S&E research space. 


The impetus for this effort stems from hearings held in both the U.S. House of 
Representatives and the Senate in the mid-1980s. These hearings concluded that the 
condition of S&E research facilities in our nation’s higher education institutions 
posed a “serious and ongoing problem.” Very little data were available, however, 
to evaluate either the extent of the problem or the likelihood of the problem 
continuing. 


Recognizing the need for iriformation on the amount and quality of S&E research 
space, Congress mandated that NSF gather this information and report it to 
Congress: 


The National Science Foundation is authorized to design, establish, and maintain a 
data collection and analysis capability in the Foundation for the purpose of identifying 
and assessing the research facilities needs of universities and colleges. The needs of 
universities by major field of science and engineering, for construction and 
modernization of research laboratories, including fixed equipment and major research 
equipment, shall be documented. University expenditures for the construction and 
modernization of research facilities, the sources of funds, and other appropriate data 
shall be collected and analyzed. The Foundation, in conjunction with other appropriate 
Federal agencies, shall report the results to the Congress. The first report shall be 
submitted to the Congress by September 1, 1986 (42 U.S.C. 1886). 


NSF submitted a report to Congress in 1986, and additional reports were submitted 
in 1988, 1990, 1992, and 1994. In each of those years, surveys were conducted to 
provide NSF with the information Congress requested. This 1996 report 
summarizes the findings of the 1996 survey, and it compares results with previous 
years. 


Page xxvil 


The Survey and Its Design 


The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities collected data to address a number of questions regarding S&E research 
space, including the following: 


¢ How much S&E research space is available in our nation’s colleges and 
universities? 


¢ Is the current amount of S&E research space sufficient? 
¢ What is the condition of existing S&E research space? 
¢ To what extent are colleges and universities constructing S&E research space? 


¢ To what extent are colleges and universities repairing and renovating their 
current S&E research space? 


¢ Who is funding the construction and repair of S&E research space? 


@¢ What is the need for additional S&E research space as well as the need to repair 
or renovate current space? 


Since the survey was initiated in 1986, attention has focused on providing Congress 
with trends on S&E research facilities issues. Slight changes have been made to the 
survey, however, in each of the data collection cycles. In 1996, the survey added 
questions to determine the extent to which colleges and universities needed more 
S&E research space and were renovating or replacing existing space. Questions also 
were added to determine the central campus infrastructure needs of colleges and 
universities. 


In addition, the 1996 survey modified both the wording of some questions and the 
possible responses. Changes made were in response to new concerns of NSF and 
Congress, as well as concerns of institutional respondents and advisory panel 
members representing the higher education community. (Specific changes are 
noted at the beginning of each chapter in the section, “ Data Considerations.” ) 


The sample for the 1996 survey was designed to provide efficient and unbiased 
estimates of the amount of S&E research space in colleges and universities and to 
retain comparability with the 1992 and 1994 sampling procedures. The 1996 sample, 
like the 1994 sample, represented all institutions with more than $50,000 in research 
and development (R&D) expenditures as well as Historically Black Colleges and 
Universities (HBCUs) with any R&D expenditures. The 1996 sample represented 
560 such institutions, referred to as research-performing institutions throughout this 
report. 
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Most sampled institutions were selected with a probability proportional to the 
square root of their R&D expenditures in thousands. (See Appendix A, “Technical 
Notes,” for a more complete discussion of sampling procedures.) The final sample 
of 314 colleges and universities, which represented the universe of 560 research- 
performing institutions, included the following: 


¢  Allof the top 100 colleges and universities in terms of R&D expenditures 
(n=100); 


¢ Other public, doctorate-granting universities (n=53), 
¢ Other private, doctorate-granting universities (n=35); 
¢ Public, nondoctorate-granting institutions (n=69); and 
¢ Private, nondoctorate-granting institutions (n=50). 
The HBCUs were included in the above categories. 


The 1996 survey was mailed to all sampled institutions in the fall of 1995. For the 
first time, both a paper copy and a Windows-based disk version of the survey were 
included in the mailing. Respondents could thus record answers in either format. 


Institutions that participated in the 1994 survey also were sent a computer- 
generated “facsimile” of their previous responses. Extensive telephone follow-up 
elicited a high response rate and reduced the number of items that respondents had 
initially omitted or responded to inconsistently. In all, 97 percent of all sampled 
institutions completed the survey. Of those, 27 percent chose to use the diskette 
and 73 percent filled out the paper version of the survey. 


The Report 


The 1996 report follows the basic format of the 1994 report, and each chapter 
contains the following sections: 


¢ Highlights--a summary of key findings; 


¢ Background--the rationale and context for the findings presented in the 
chapter; 


¢ The Survey Question(s)--a description of the question or questions that the 
chapter focuses on; 


¢ Data Considerations--a presentation of data limitations or interpretations; and 
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¢ Findings--tables, graphs, and texts that address questions frequently posed 
about S&E research facilities. 


Most chapters present differences by type of institution and S&E field. The 
categories used to define type of institution are: 


¢ Doctorate-granting, which includes 
= The top 100 institutions in R&D expenditures 
= The other doctorate-granting institutions not in the top 100 
¢ Nondoctorate-granting 
For this survey and report, the following S&E fields are included: 
¢ Biological sciences outside of medical schools 
¢ Physical sciences 
¢ Psychology 
¢ Social sciences 
¢ Mathematics 
¢ Computer science 
Earth, atmospheric, and ocean sciences (formerly environmental sciences) 
¢ Engineering 
¢ Agricultural sciences 
¢ Medical sciences, outside of medical schools 
¢ Biological sciences, in medical schools 
¢ Medical sciences, in medical schools 


In addition, a chapter on HBCUs and a chapter on nondoctorate-granting colleges 
and universities profile S&E research facilities issues in these institutions. 
Expanding an effort made for the first time in 1994, the 1996 report also includes an 
exjanded chapter on research facilities needs of colleges and universities. Finally, a 
chapter on animal care facilities is presented. 
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Introduction 


Chapter 1 presents findings on the amount of research space in S&E fields at 
research-performing instituticns. Chapter 2 examines assessments of the adequacy 
of the amount of S&E research space, as well as its condition. Chapter 3 provides 
costs in constant dollars on the construction of S&E research facilities. Similarly, 
Chapter 4 provides costs in constant dollars for the repair/ renovation of S&E 
research space. Chapter 5 examines the sources of funds for the capital projects 
described in Chapters 3 and 4. 


Chapter 6 examines the needs of institutions for additional S&E research space, as 
well as the need for repair/ renovation of existing space. Chapter 7 profiles S&E 
research space at HBCUs, and Chapter 8 profiles nondoctorate-granting institutions. 
The final chapter, Chapter 9, presents data on animal care facilities. 


The 1996 report also contains five appendices: 


¢ Appendix A, “Technical Notes,” presents additional details about the study 
design and methodology; 


¢ Appendix B, “List of Sampled Institutions,” provides the names of all colleges 
and universities in the sample; 


¢ Appendix C, “Questionnaire,” provides the paper copy of the 1996 instrument; 


¢ Appendix D, “Reference List,” contains the full citation ‘~~ all references used 
in this report; 


¢ Appendix E, “Validation of Estimates of Deferred Project Costs,” tests an 
alternative method for estimating deferred project costs; and 


¢ Appendix F, “Detailed Statistical Tables,” presents additional tables not 
included in the chapters. 


Taken as a whole, the information prepared for this report will shed light upon 
building and maintaining research space in science and engineering at colleges and 
universities. 
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Chapter 1 


Amount 
and 
Distribution 
of Research 
Space 


Highlights . . . 


In 1996, the science and engineering (S&E) fields occupied 285 
million net assignable square feet (NASF) in the nation’s 
research-performing colleges and universities. Forty-eight 
percent, or 136 million NASF, was devoted to research. 


The top 100 universities in research and development (R&D) 
expenditures accounted for 72 percent of all S&E research 
space in 1996, and 80 percent of all R&D dollars in 1994 (the 


most recent year for which data were available). 


From 1988 to 1996, the amount of S&E research space 
increased from 112 million to 136 million NASF, an annual 
increase of 2.4%. 


In 1996, 90 percent of all research-performing institutions had 
S&E research space in the biological sciences outside of 
medical schools, and 88 percent had S&E research space in the 
physical sciences. Only 20 percent of all institutions had S&E 
research space in agriculture. 
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Background 


How much space do scientists and engineers have in which to conduct research? 
This chapter compares the amount of S&E research space available in different types 
of colleges and universities and in different S&E fields. In addition, changes in the 
amount of S&E research space available since 1988 are examined. 


The Survey Questions 


Information reported in Items la and 1b of the survey (see Appendix C) is contained 
in this chapter. 


Item la collects data on space for each of the S&E fields in units of net assignable 
square feet (NASF). NASF was defined as the sum of all areas (in square feet) on all 
floors assignable to, or available to be assigned to, an occupant for specific use, such 
as instruction or research. Two categories of research space included: 


¢ Instructional and Research NASF. This includes all space used for academic 
purposes; it includes space that is used for instruction and space that is used 
for research. 


¢ Research NASF. This is space that is used only for research; it does not include 
space that is used for instruction. 


Item 1a also asks for the total instruction and research space for all non-science 
fields. Hence, the combined instruction and research space for both the S&E fields 
and non-science fields results in an estimate of total academic space. For S&E fields 
only, Item 1b requests the amount of research NASF that is leased. 


Data Considerations 


Respondents are asked to consider several issues in determining the amount of 
space their college or university devotes to S&E research: 


¢ Space may be used for more than one purpose or be shared by more than one 
field. Examples include a laboratory that is used for research only part of the 
time or a building that is shared by two or more fields. For multi-purpose or 
shared space, the survey asks respondents to prorate the space. For instance, if 
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a laboratory is used for research 30 percent of the time, respondents should 
count 30 percent of the laboratory's NASF as research space. If mathematics 
and computer sciences use the same laboratory, the space reported for each 
field should reflect the amount prorated by the amount of time that field uses 
the space. 


¢ Some fields require more research space than others. Agricultural research 
requires considerably more space than mathematics research. Thus, a larger 
amount of research space in a field does not necessarily mean that that space 1s 
sufficient for conducting research. 


¢ Beginning this year (1996), respondents may include non-fixed equipment 
costing $1 million or more. This does not appear to have affected the results, 
sugeesting that respondents included this equipment in past surveys. 


¢ Some space reported as under construction may be included in current space 
estimates. Research space under construction during the 1994 or 1995 fiscal 
years (see Item 4a) might be included in estimates of existing research space if 
that space was completed and occupied before the fall of 1995, the time the 
survey was administered. 


Findings 


How Much Space Was Available 
for S&E? 


In 1996, the nation’s 560 research-performing academic institutions had a total of 
511 million NASF of academic space in all fields (Table 1-1). S&E fields occupied 56 
percent of that space (285 million NASF). 


The top 100 institutions in research expenditures contained as much academic space 
as all other types of research-performing colleges and universities combined. 
Although the top 100 institutions made up 18 percent of the 560 research- 
performing colleges and universities, they accounted for 50 percent of the space in 
all academic fields (255 million NASF). 


The ratio of S&E space to total academic space varied by type of institution. The top 
100 universities devoted 68 percent of all academic space to S&E. Conversely, 
nondoctorate-granting institutions used the least amount (37 percent) of their 
academic space for S&E purposes (Table 1-2 and Figure 1-1). 
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Table 1-1. Amount of science and engineering (S&E) research space by institution type: 1996 


en 
bnationtl Number of Space in all Space in S&& |Research space in 
" institutions academic fields ' fields S&F fields 
Net assignable square feet in millions 
Total 560 511 285 136 
Doctorate-granting 

Top 100 on research 

expenditures 100 255 173 Q8 

Other 218 179 82 32 

Nondoc torate-granuing 242 77 29 6 


Projected trom responses of 88 percent of parhiopating imstitutions 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


ir 


versilios 


Figure 1-1. 
Allocation of Total Academic Space by Type of Institution 
255 
| 
x | ” | 38% 
| | 179 
P 
: | 
: | 32 | 18% 
— ‘ | | 
S , 
Zz 28% 
100 29% 
‘ 32% 54% 
Top 100 Other doctorate-granung Nondoctorate-granting 


Institution Type 


BNon-S&E Fields WSA&E Instructional Space OS&E Research Space 


SOL'RCE: National Scence foundation/SRS. 1996 Survey of Scientific and Engineering Research facilities at Colleges and Universitres 
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How Much S&E Space Was Used 
for Research? 


In 1996, the total space devoted to S&E fields, including both instruction and 
research, comprised 56 percent of the total academic space at the nation’s research- 
performing institutions (Table 1-2). 


Almost half, 48 percent (136 million NASF), of all space in the S&E fields was 
devoted to S&E research. In the top 100 universities, S&E research space occupied 
97 percent of all space in the S&E fields, while in the nondoctorate-granting 
institutions, research space occupied only 21 percent of the total S&E space. 


The distribution of S&E research space in research-performing colleges and 
universities is roughly proportional to the distribution of research and development 
(R&D) expenditures. In 1994, the most recent year for which data are available, the 
top 100 universities accounted for 80 percent of all R&D expenditures, with the 
same institutions accounting for 72 percent (98 NASF divided by 136 NASF) of the 
total S&E research space in 1996 (Table 1-1).' 


Table 1-2. Science and engineering (S&E) research space utilization: 1996 


Institution type S&E space Research space 
As 4 percentage of total | As a percentage of tota! | As a percentage of tota! 
Total 56% 48% 279 


Doctorate-granting 


Top 100 in research 


expenditures 68 57 19 
Other 46 39 18 
Nondoctorate-granting 17 21 7 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


CLniversities 


Has the Amount of S&E Research 
Space Increased? 


Over the last eight years, the amount of S&E research space has increased steadily, 
from 112 million NASF in 1988 to 136 million NASF in 1996 (Table 1-3). This change 
reflects an increase of approximately 21 percent. 


| The R&D data are taken from the National Science Foundation, Survey of Scientific and Engineering 
Expenditures at Universities and Colleges, FY 1994 
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Most increases resulted from steady growth at the top 100 institutions, wherein S&E 
research space grew 21 percent--from 81 million NASF in 1988, to 98 million in 1996. 
Research space at other institutions increased as well, although rate of growth was 
lower. At other doctorate-granting institutions, research space increased 18 percent, 
from 27 million NASF in 1988, to 32 million .n 1996. After remaining steady at 5 
million NASF since 1988, nondoctorate-granting institutions increased their research 


space to 6 million in 1996. 


Table 1-3. Trends in the amount of science and engineering (SAE) research space 
by institution type: 1988-1996 
[Net assignable square feet in millions) 


Institution type 1988 1990 1992 1994 1996 

Total 112 116 122 127 136 

Doctorate -granting 107 111 117 122 131 
Top 100 in research 

expenditures Bl se 8B 97 OR 

Other 27 10 10 1 12 

Nondock wate-granting 5 5 5 5 6 


SOURCE National Soence foundation/SRS_ 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


( niversites 


How Much S&E Space Was 
Leased? 


In 1996, research-performing colleges and universities leased 5.5 million NASF, or 4 
percent of their total S&E research space (Table 1-4). This 5.5 million represents the 
largest amount of leased S&E research space since NSF began collecting data on 
S&E research facilities. The top 100 institutions leased the highest percentage of 
their space: 4.6 percent (4.5 million NASF). Nondoctorate-granting institutions 
leased less than 1 percent of their total S&E research space (16,600 NASP). 


The amount of S&E research space that research-performing institutions lease has 
fluctuated somewhat since 1988, with the amount of leased S&E research space 
increasing from 4.4 million NASF to 5.5 million between 1994 and 1996. Most of this 
increase results from additional leased space among the top 100 universities. 
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Table 1-4. Trends in the amount of leased science and engineering (SAE) research space 
by institution type: 1988-1996 
[Net assignable square feet in millions) 


Institution type 1948 1990 1992 1994 1996 
Total +8 6 48 44 5.5 
Doctorate -granting +7 +5 47 43 54 
Top 100 in research 
expenditures 28 26 +5 +7 45 
Other (39 09 12 06 09 
Nondoctorate-granting 0.1 0.1 0.1 0.1 0.1 
SOURCE ~National Scence foundation ’SRS 1996 Surney of Scientific and ingineening Research f actlities at ( olleges and 
{ arversites 


How Was Research Space 
Distributed Across S&E Fields? 


In 1996, nearly all institutions had research space in the biological sciences outside 
of medical schools (90 percent) and in the physical sciences (88 percent) (Table 1-5). 
Psychology and the social sciences followed (77 percent of all research-performing 
institutions had research space in psychology and 68 percent had research space in 
the social sciences). 


Research space in five more fields was reported in over half of all research- 
performing institutions: mathematics, 61 percent; the computer sciences, 6! percent; 
the earth, atmospheric, and ocean sciences, 55 percent; and engineering, 51 percent. 
In contrast, only 20 percent of all research-performing institutions had S&E research 
space in the agricultural sciences. However, the total amount of research space in 
the agricultural sciences (22 million NASF) was greater than that in the biological 
sciences outside of medical schools (19 million NASF) or the physical sciences (18 
million NASF). Several of the fields grouped as “agricultural sciences” --animal 
sciences, plant sciences, soil sciences, forestry, and wildlife management, to name a 
few--require large amounts of research space. 


Over a fifth (21 percent) of all research-performing institutions reported S&E 
research space in medical schools, both in the biological and medical sciences. At 
the top 100 institutions, 64 percent reported research space in the medical sciences in 
medical schools, and 58 percent reported research space in the biological sciences in 
medical schools. 
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Table 1-5. Percentage of institutions with science and engineering (SAE) research space 
by institution type and field: 1996 


Institution type 
ee 
Noandoctorate 
Doctorate-granting 
granting 
Jap 100 in 
Field Total research Other 
expenditures 

Biological scrences 

outside medical school GO" Q4% B5% qe, 
Physical scrences ata! a) 83 Gi) 
Psychok 1g) 77 BO me 7] 
Social scrences Os OY 3 64 
Mathematics oI #4 64 50 
Computer sciences (1 77 tI 54 
Earth, atmosphenc. and 

OC CAD SCIENCES 55 5 57 40) 
Engineering 51 RO 56 +3 
Agric ultural scrences 0 4. 1] 1a 
Medical scrences 

outside medical school 4. 77 4d b 
Medical scrences 

medical school 21 64 245 Q) 
Biological scrences 

medical school 2 58 27 0 


SOURCE National Scrence foundation SRS 1996 Survey of Screntitic and Engineering Research facilities at Colleges and 


( niversities 


Between 1994 and 1990, no single S&E field experienced a large increase in the 
amount of research space (Table 1-6). Research space for the agricultural sciences 
increased from 20 million NASF in 1994, to 22 million in 1996. Biological research 
space outside of medical schools also increased by 2 million NASF during that same 
period (from 17 to 19 million NASF). Engineering research space, which 
demonstrated the most growth between 1988 and 1994 (from 16 million NASF to 21 
million), continued to grow in 1996, to 22 million NASF. Medical science research 
space, both within medical schools and outside, grew by | million NASF, each. 
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Table 1-6. Trends in the amount of science and engineering (S&E) 


research space by field: 1988-1996 


Field Net assignable square feet (in millions) 
1988 1990 1992 1994 1996 
Total 112 116 122 127 136 
Biological sciences-- 
outside medical school 16 18 17 17 19 
Physical sciences 16 16 16 17 18 
Psychology 3 3 3 3 3 
Social sciences 3 3 3 3 4 
Mathematics 1 1 1 1 1 
Computer sciences 1 1 2 2 2 
tarth, atmospheric, and 
ocean sciences 6 6 7 7 7 
Engineering 16 17 18 21 22 
Agricultural sciences 18 21 20 20 22 
Medical sciences-- 
outside medical school 5 5 6 6 7 
Medical sciences-- 
medical school 14 15 16 17 18 
Biological sciences-- 
medical school 8 9 11 11 11 
Other 4 2 2 2 2 


SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 


Universities. 


The distribution of research space across the S&E fields approximated the 


distribution of R&D expenditures across the same fields. Engineering, for one, 
accounted for 16 percent of the S&E research space in 1996, as well as for 15 percent 
of 1994 R&D expenditures.2, Mathematics and the computer sciences occupied 3 


percent of the S&E research space and accounted for 4 percent of the R&D 
expenditures (Table 1-7). 


2 The 1996 expenditure data were not available at the time this report was written. The most recent 
expenditure data, 1994, were therefore used. 
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Table 1-7: Comparison of the distribution of 1994 research and development (R&D) 
expenditures and 1996 science and engineering (S&E) research space by field 


Field 


Dollars 
Co millions) 


Total 


Engineering 
Physical sciences 
Environmental sciences 


Mathematics/computer sciences 


Life Sciences 
Psychology 
Social sciences 


Other 


$7,639 


1,147 
921 
694 
296 

4,043 
163 
253 


112 


1994 R&D Expenditures’ 


1996 S&& Research Space 


"Distribution 
ae * 


NAS 
fio millions) 


100% 


136 


22 
18 


= 


3 


77 
i 


Distribution 
100% 


16 
13 


NOTE: Percentages may not total to 100 due to rounding. 


' NSF Survey of Scientific & Engineering t xpenditures at Universities & Colleges, FY 1994 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges 


and Universities 
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Highlights . . . 


Fifty percent or more of all research-performing institutions 
indicated inadequate amounts of science and engineering 
(S&E) research space in the biological sciences outside of 
medical schools, the physical sciences, engineering, 
agriculture, the medical sciences outside of medical schools, 
and the medical sciences in medical schools. 


Eighteen percent of all S&E research space was considered to 
require major renovation or replacement. This portion of 
space amounts to 24.5 million net assignable square feet 
(NASF). 


Since 1988, the agricultural sciences has been the field with the 
greatest amount of S&E space needing repair/ renovation or 
replacement. In 1996, 5.3 million NASF of agriculture 
research space were reported as needing repair/ renovation or 
replacement, an increase from 3.6 million NASF in 1988. 
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Background 


Information focused solely on the amount of S&E research space and its growth or 
decline over time is insufficient for understanding whether there is enough space to 
conduct any form of research, and whether the condition of that space is suitable for 
conducting particularly sophisticated research. Assessments of both the quantity 
and quality of existing research space made by respondents at each institution in 
1996, and over time, are examined below. 


The Survey Questions 


Respondents were asked to rate the adequacy of the amount of research space in 
each field at their institution by choosing one of the following (see Item 2 of the 
survey in Appendix C): 


A Adequate amount of space: sufficient to support all 
current S&E research program commitments in the field; 


B Inadequate amount of space: not sufficient to support 
the needs of your current S&E research program 
commitments in the field; or non-existent, but needed; or 


NA __ Not applicable or no space needed in this field. 


For each field, respondents indicated the condition of research space by reporting 
the percentage of space falling into one of the following categories (see Item 3 of the 
survey in Appendix C): 


A Suitable for use in the most scientifically competitive 
research in the field; 


B Effective for most levels of research in the field, but may 
need limited repair/ renovation; 


. Requires major renovation or replacement to be used 
effectively (includes categories D and E from 1994 
survey); or 


NA __ Not applicable or no research space in this field. 


To determine the overall amount and percentage of space that was rated in each of 
the above-listed categories, the amount of research space in each field (reported in 
Item 1a) was multiplied by the percentage of space reported in each of the above 
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categories and totaled across fields. If a university had 1,000 net assignable square 
feet (NASF) of research space in physical sciences and 30 percent of that space 
“requires major repair,” 300 NASF (1000 *.30) were considered to require major 
repair. These calculations were performed for each field for each institution, and 
they were summed to provide the total amount of space in each category. 


Data Considerations 


The survey measures both the adequacy of the amount of S&E research space and 
the condition of this space in each S&E field. Responses are based upon the 
assessments of a variety of different individuals, including the survey coordinator at 
the institution, as well as deans and other administrators. It must be noted that the 
two questions designed to gather information about the adequacy of the amount of 
research space and its condition elicit more subjective responses than do other 
survey items. 


Furthermore, the wording and response choices of both of the above questions 
differ slightly from the version used two years earlier. In 1994, five categories were 
listed to elicit assessments of the amount of research space available, and five 
categories measured the condition of S&E research space. That being the case, 
changes in the percentages of institutions reporting the adequacy and condition of 
their research space must be interpreted cautiously. 


For the first time, the 1996 survey asked respondents to report additional space 
needed to support current S&E research program commitments. They also were 
asked to indicate the amount of space rated as needing major renovation or 
replacement, which is funded and scheduled to be renovated or replaced. Responses 
to these questions, included as parts of Items 2 and 3, are presented in Chapter 6. 


Findings 


Was the Amount of S&E 
Research Space Sufficient for 
Current Research Commitments? 


Reports of inadequate research space varied across field and institution type. The 
percentage of institutions indicating that the amount of available S&E research 
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space was inadequate ranged from 30 percent for mathematics to 66 percent for the 
medical sciences in medical schools (Table 2-1). Over half of all institutions reported 
inadequate amounts of space in the medical sciences in medical schools (66 percent), 
engineering (57 percent), the medical sciences outside of medical schools (57 
percent), the physical sciences (54 percent), the biological sciences outside of medical 
schools (53 percent), and agricultural sciences (52 percent). Nearly half of the 
institutions reported inadequate amounts of space in five additional fields: the 
social sciences (47 percent); the biological sciences in medical schools (46 percent); 
earth, atmospheric, and ocean sciences (46 percent); the computer sciences (44 
percent); and psychology (44 percent). About one third (30 percent) of the 
institutions reported that mathematics, the remaining field, had inadequate research 
space. 


Table 2-1. Percentage of institutions reporting inadequate amounts of science and engineering (S&F) 
research space in existing fields by institution type and field: 1996 ' 


Total Institution type 
Nondoctorate- 
D> ctorate-granting 
granting 
Field Top 100 in research Other 
expenditures 

Biological sciences-- 

outside medical school 53% 61% 49% 52% 
Physical sciences 54 56 55 51 
Psychology 44 43 42 42 
Social sciences 47 55 42 44 
Mathematics 30 0 26 32 
Computer sciences 44 39 6 7 
Earth, atmospheric, and 

ocean scrences 46 46 39 47 
Engineering $7 57 57 48 
Agricultural sciences 52 30 50 5 
Medical sciences-- 

outside medical school 57 44 65 47 
Medical sciences-- 

medical school 66 40 69 
Biological sciences-- 

medical school 46 1 8 


‘ Includes both “inadequate amount" and “nonexistent space, but needed ” 


KEY: “-" — Number of institutions less than 5: included in total 


CE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges 


ai Universities 


The top 100 institutions were most likely to indicate inadequate research space in 
the biological sciences outside of medical schools, with 61 percent reporting this to 
be the case. Three other fields were reported to have inadequate research space by 
over half of the top 100 institutions: the physical sciences (56 percent), the social 
sciences (55 percent), and engineering (57 percent). 
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Medical sciences space was most likely to be reported as inadequate by the other 
doctorate-granting universities, both outside medical schools (65 percent) and 
within (69 percent). In fact, the percentages of those institutions indicating medical 
science space to be inadequate were much higher than for the top 100 institutions. 


Two fields, the biological sciences outside of medical schools (52 percent) and the 
physical sciences (51 percent), were listed by over half of the nondoctorate-granting 
institutions as having inadequate S&E research space. 


What Was the Condition of S&E 
Research Space? 


Over a third (37 percent) of the S&E research ‘;pace at research-performing 
institutions was rated as “suitable for use in. the most scientifically sophisticated 
research.” While 38 percent of the S&E research space at doctorate-granting 
institutions also was rated this way, as was 37 percent at the other doctorate- 
granting institutions, less than a quarter (24 percent) of the S&E research space at 
nondoctorate-granting institutions was reported in the highest quality category 
(Table 2-2). 


Table 2-2. Institutional assessment of the quality and condition of science and engineering (S&E) 
research space by institution type: 1996 
|Percentage of space} 


Suitable for the most : Requires major 
Institution type scientifically competitive renovation or 
; of research 
research in the field replacement 
Total 37% 44% 18% 
Doctorate -granting 8 43 18 
Top 100 in research 
expenditures 38 43 19 
Other 37 45 17 
Nondoctorate-granting 24 57 . 18 
NOTE: Percentages may not total to 100 due to rounding 


SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


Universities 


Colleges and universities classified a total of 18 percent of their S&E research space 
as requiring either major repair/ renovation or replacement. There was general 
consistency among the different types of institutions regarding the amount of S&E 
research space in this condition, with 19 percent of the S&E research space at the top 
100 doctorate-granting institutions, 17 percent of the research space at other 
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doctorate-granting institutions, and 18 percent of the research space at the 
nondoctorate-granting institutions requiring major repair/ renovation or 
replacement. 


Such similarities across institution types mask large differences in actual amounts of 
space. The 18 percent of space rated as needing major repair/ renovation at the top 
100 universities, for instance, actually represents 17.6 million NASF, whereas the 18 
percent of space rated in the same category at nondoctorate-granting institutions 
represents only 1.1 million. In total, the nation’s research-performing institutions 
reported that 24.5 million NASF of research space required major repair/ renovation 
or replacement. 


How Much S&E Research Space 
in Each Field Required Either 
Repair/Renovation or 
Replacement? 


Similar to 1994, in 1996, institutions reported research space in the agricultural 
sciences to have the greatest need for repair/ renovation or replacement. Of the 22 
million NASF of S&E research space in the agricultural sciences (Table 1-6), 5.3 
million NASF were assessed as requiring repair/ renovation or replacement (Table 
2-3). This space is approximately one quarter of the total S&E research space in that 
field. This relatively large need is concentrated in a small number of institutions 
(only 20 percent of all research-performing institutions had research space in the 
agricultural sciences). 


Table 2-3. Trends in the amount of science and engineering (S&E) 
research space requiring repair/renovation or replacement by field: 1988-1996 


| NASF in millions| 
Field 1988 1990 1992 ' 1994 ' 1996 
Biological sciences--outside medical school 24 2.5 2.6 3.2 i4 
Physical sciences 2.9 2.7 24 3.1 34 
Psychology 0.4 0.4 0.3 0.4 0.4 
Social sciences 0.3 0.3 0.4 0.3 0.5 
Mathematics 0.1 0.1 0.1 0.1 0.1 
Computer sciences 0.2 0.1 0.1 0.1 0.2 
Earth, atmospheric, and ocean sciences 0.9 0.9 0.8 1.3 1.3 
Engineering 2.2 2.6 aa 3.2 40 
Agricultural sciences 3.6 4.6 5.2 44 5.3 
Medical sciences--outside medical school 0.8 0.9 1.0 1.0 1.5 
Medical sciences--medical school 2.4 1.9 2.7 2.9 6 
| Biological sciences--medical school 1.0 1.2 1.6 1.6 1.6 


‘Includes both ‘requires major repair or renovation’ and ‘requires replacement 


SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


Universities 
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Institutions also indicated (in 1996) that 4 million NASF of engineering research 
space required repair/ renovation or replacement. Medical! sciences in medical 
schools contained 3.6 million NASF, and the biological sciences outside of medical 
schools and the physical sciences each contained 3.4 million in need of 

repair/ renovation or replacement. 


Since 1988, the amount of research space requiring repair/ renovation or 

replacement in many of the S&E fields increased. In the agricultural sciences, the 
amount increased from 3.6 million NASF in 1988 to 5.3 million in 1996. In every 
year of the survey, the agricultural sciences were reported to be the field with the 
greatest amount of space in this condition. The amount of S&E research space in the 
biological sciences outside of medical schools requiring repair/ renovation or 
replacement increased from 2.4 million NASF in 1988 to 3.4 million in 1996. 
Engineering space in this condition grew from 2.2 million NASF to 4.0 million. 
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Chapter 3 


The 
Construction 
of S&E 
Research 
Space 


Highlights . . . 


In fiscal years 1994-1995, research-performing institutions 
constructed 9.5 million net assignable square feet (NASF) of 
science and engineering (S&E) research space. This space was 
less than that constructed in the 1992-1993 fiscal years, when 
12.4 million NASF of S&E research space were constructed, 
and less than that constructed in any other period since the 
National Science Foundation began collecting data on S&E 
research facilities. 


Research-performing institutions spent $2.8 billion to 
construct S&E research space in fiscal years 1994-1995, a 
decline of $272 million since 1992-1993. This decline in the 
amount of space constructed and the amount of dollars spent 
to construct space occurred in both types of doctorate- 
granting institutions, but did not occur in nondoctorate- 
granting institutions. 


Engineering, the medical sciences in medical schools, and the 
physical sciences accounted for more than half of the $2.8 
billion in construction spending by research-performing 
institutions in fiscal years 1994-1995. 


For fiscal years 1996-1997, research-performing institutions 
were scheduled to spend $3.1 billion to construct S&E 
research space and another $245 million to construct central 
campus infrastructure. 
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Background 


In 1994, the National Science Foundation noted the first declines in spending for 
construction since data collection on S&E research facilities began in 1986 (National 
Science Foundation, 1994). Reductions in spending cn higher education on the part 
of both Federal and state governments in the early 1990s followed a period when 
many colleges and universities had deferred maintenance on their buildings. At the 
same time, changes in technology altered the ways scientists and engineers now 
conduct research and train students, generating a need for new laboratories and 
additional research space. 


W hat follows is a discussion of the current state of construction for S&E research in 
research-performing colleges and universities, the object being to determine 
whether the declines in construction spending noted in 1994 have continued to 
drop. 


The Survey Questions 


Institutions were asked to estimate the research-related costs and space for 
construction projects begun during fiscal years 1994-1995, and to make the same 
estimates for projects scheduled for fiscal years 1996-1997. Project start-up was 
defined as the fiscal year in which construction began or was expected to begin. In 
the case of multiyear projects, total project costs were allocated to the fiscal year in 
which the construction began. 


The reported costs, defined as the costs to complete a project, included planning, 
site preparation, construction, fixed equipment, non-fixed equipment costing $1 
million or more, and building infrastructure. If a project was to serve both research 
and nonresearch purposes, respondents were asked to prorate the construction costs 
and space estimates so that the research-related portion of the costs was reflected 
(see Items 4a and 4b of the survey in Appendix C). 


Institutions were also asked to report planned expenditures for central campus 
infrastructure (see Item 6 of the survey in Appendix C). Central campus 
infrastructure was defined as those systems that exist between the buildings of a 
campus and the nonarchitectural elements of campus design. Examples included 
central wiring for telecommunications systems, waste storage and disposal facilities, 
electrical wiring between buildings, central heating and air exchange systems, 
drains, sewers, roadways, walkways and parking systerns. Plumbing, lighting, 
wiring, air exchange systems and the like that exist within a building or within five 
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| feet of the building foundation were considered building infrastructure and were 
| excluded from this definition of central campus infrastructure 


Data Considerations 


Data presented below reflect the extent of construction underway in fiscal years 
1994-1995. Tables that report expenditures or costs over time are presented in 
constant dollars, with current-dollar tables found in Appendix F. Constant dollars 
are inflation-adjusted dollars and compensate for variations in the purchasing 
power of the dollar over time. 


The specific deflator used in this report is the Bureau of the Census Composite 
Fixed-Weighted Price Index for Construction, which tracks inflation within the 
construction industry more closely than does a general index. The fixed-weighted 
price index reflects changes in prices, and remains unaffected by changes in the mix 
of construction projects during any given year (see Appendix A, “Technical Notes,” 
for further discussion of the price index). 


The 1994 report presented trends in 1993 constant dollars, and was the first time 
constant dollars were used in any of the biennial NSF facilities reports This report 
adjusts dollar figures to 1995 constant dollars. Thus, constant dollar figures in the 
1994 and 1996 reports cannot be compared directly. 


The term "construction" in this chapter and throughout this report refers to building 
facilities that currently do not exist. 


It also should be noted that changes in construction spending from one year to 
another can result from projects at a small number of institutions. Given the costs of 
constructing S&E research facilities, a large increase could reflect a new building on 
one or two campuses. We note these situations when appropriate. 


Findings 


How Much S&E Research Space 
Did Institutions Construct? 


Between the 1986-1987 and the 1992-1993 fiscal years, the overall amount of S&E 
researct space constructed by research-performing colleges and universities 
increased. This aggregate trend did not continue, however, between the 1992-1993 
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and 1994-1995 fiscal years. In 1992-1993, research-performing institutions 
constructed over 12.4 million NASF of S&E research space. In 1994-1995, the 
amount under construction dropped to 9.5 million NASF, a total less than any other 
period since the National Science Foundation began collecting data on S&E research 
facilities* (Table 3-1). 


Table 3-1. Trends in net assignable square feet (NASF) of science and engineering (S&F) 
research space under construction by institution type: 1986-1995 


[NASF in thousands) 
Institution type 1986-1987 1988-1989 1990-1991 71992-1993 1994-1995 
Total 992) 10.647 11,433 12,405 9521 
Dux torate-granting 8.908 9 840 11022 12014 8.818 
Top 100 in research 

expenditures 7 261 6073 6972 8.197 6,426 
Other 1647 4767 4050 +818 2,391 
Nondoc torate-granting 1014 BOT 411 391 703 

SOURCE National Soence foundation/SRS. 1996 Suney of Scentifc and Engineering Research facilities at Colleges and 


i nversitws 
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Of interest are the differences between research-performing, doctorate-granting 
universities and nondoctorate-granting institutions. Among doctorate-granting 
universities, the amount of NASF constructed declined from 12 million NASF to 8.8 
million NASF between fiscal years 1992-1993 and 1994-1995, a decrease of 
approximately 32 percent. The amount of construction at the top 100 institutions 
dropped less, in relative terms (22 percent), than did the amount at other doctorate- 
granting institutions (37 percent). 


The amount of construction at nondoctorate-granting institutions increased for the 
first time between the 1992-1993 and 1994-1995 fiscal years, from 391,000 NASF to 
703,000 NASF. This increase resulted from large construction projects at a few 
institutions. 


* Although the amount of S&E research space under construction declined between fiscal years 1992- 
1993 and 1994-1995, the total amount of S&E research space continued to increase over this period (see 
Table 1-4). There are a number of ways the amount of S&E research space can increase without the 
addition of newly constructed facilities. Space used for instruction or other purposes, for example, 
can be converted into research space. Also, the definition of research used in this survey limits space 
to that which supports research activities that are budgeted and accounted for. Thus, space might 
exist in a given survey cycle, but if it did not support funded research activities, it should not be 
included in the space reported in question 1 
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How Much did Institutions 
Spend on the Construction of 
S&E Research Space? 


Consistent with trends in the amount of S&E research space constructed, total 
construction expenditures declined between the 1992-1993 and 1994-1995 fiscal 
years, in constant dollar terms. However, construction spending actually began to 
decrease before the decrease in the amount of space being constructed. The first 
decrease in construction spending occurred between the 1990-1991 and 1992-1993 
fiscal years (Table 3-2). This incongruency between trends in the amount of S&E 
research space constructed and construction expenditures could reflect widely 
varying construction costs--costs that are affected by the S&E field in which space is 
constructed, the complexity of the research space, and geographic location. 


In fiscal years 1994-1995, total expenditures for S&E research space construction 
projects in research-performing institutions totaled $2.8 billion, a decline of $272 
million in constant dollars from fiscal years 1992-1993. This decline in expenditures 
fo. constructing S&E research space represents a continuation of a trend that began 
between fiscal years 1990-1991 and 1992-1993. In constant dollar terms, construction 
spending declined $313 million between those fiscal years (Table 3-2 and Figure 3-1). 


Table 3-2. Trends in expenditures to construct science and engineering (S&E) 
research facilities by institution type: 1986-1995 
[Constant 1995 dollars in millions}' 


Institution type 1986-1987 1988-1989 {| 1990-1991 1992-1993 1994-1995 
| eeomen@ees = a 

Total $2,570 2,874 $3,353 $3,040 $2,768 

Doctorate-granting 2,365 2,700 3,207 2,940 2,437 
Top 100 in research 

expenditures 2,003 1,817 2,278 2,193 2,007 

Other 361 883 931 747 430 

Nondoct wrate-granting ] 204 175 144 99 331 


‘Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite 
tixned-Weighted Price Index for Construction 


SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 


( ‘niversities 
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Figure 3-1. Trends in S&E Construction Expenditures, by Institution Type: 1986-1995 
$3 500 $3,353 
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@lop 100 Other doctorate-granting © Nondoctorate-granting 
SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilites at Colleges and Universitres 


Both types of doctorate-granting institutions experienced decreases in construction 
spending in 1995 constant dollar terms. Nondoctorate-granting institutions 
experienced an increase of $232 million during fiscal years 1994-1995, compared to 
fiscal years 1992-1993. The other doctorate-granting institutions had the largest 
decline in construction spending for S&E research space between fiscal years 1992- 
1993 and 1994-1995, from $747 million to $430 million in constant dollar terms (a 42 
percent decline). 


How Much Did Institutions 
Spend on the Construction of 


S&E Research Space in Different 
Fields? 


Engineering, the medical sciences in medical schools, and the physical sciences 
accounted for more than one-half of the $2.8 billion in construction spending by 
research-performing institutions in fiscal years 1994-1995 (Table 3-3). Academic 
institutions spent $575 million to construct engineering research space, $525 million 
for research space in the medical sciences in medical schools, and $426 million for 
research space in the physical sciences. 
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Table 3-3. Trends in expenditures for capital projects to construct 
science and engineering (S&E) research facilities by field: 1986-1997 
{Constant 1995 dollars in millions|' 


5 1996-1997 
Field 1986-1987 | 1988-1989 | 1990-1991 | 1992-1993 | 1994-1995 (scheduled) 
Total $2,570 $2,874 $3,353 $3,040 $2,768 $3,072 

Biological sciences-- 

outside medical school 406 462 508 316 388 507 
Physical sciences 228 468 484 364 426 390 
Psychology 29 29 41° 17 42 38 
Social scrences 48 56 48 112 54 
Mathematics 2 10 14 11 2 25 
Computer sciences 77 76 45 51 46 31 
tarth, atmospheric, and 

ocean scrences 71 95 191 133 33 240 
t ngineering 538 453 445 309 575 429 
Agricultural sciences 188 177 197 227 150 212 
Medical sciences-- 

outside medical school 254 71 170 173 122 243 
Medical sciences-- 

medical school 378 684 738 907 525 672 
Biological sciences-- 

medical school 174 211 429 369 226 214 
Other 174 82 90 111 122 16 


‘Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census s Composite fixed- Weighted 


Price Index for Construction 
* Psychology and social sciences were not differentiated in the questionnaire item for the 1990-1991 period. 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at ( olleges and 


Universities 


Institutions spent the next largest amounts of money to construct research space in 
the biclogical sciences outside of medical schools ($388 million), the biological 
sciences in medical schools ($226 million), and the agricultural sciences ($150 
million). The largest increase in spending for the construction of S&E research space 
between fiscal years 1992-1993 and 1994-1995 occurred in engineering, which leaped 
from $309 million to $575 million. 


Most fields experienced a decrease in construction spending between fiscal years 
1992-1993 and 1994-1995. After its relatively high level of funding in 1994-1995, 
spending to construct medical science research space in medical schools decreased 
by $382 million, from $907 million in fiscal years 1992-1993, to $525 million in 1994- 
1995. Funding in the biological sciences in medical schools also fell steeply, from 
$369 million in 1992-1993 to $226 million in 1994-1995. Funding for research space 
in the earth, atmospheric, and ocean sciences declined from $133 million to $33 
million during the same period. 
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How Much Were Institutions 
Scheduled to Spend on the 
Construction of S&E Research 
Space and on Central Campus 
Infrastructure? 


For fiscal years 1996-1997, research-performing institutions were scheduled to spend 
$3.1 billion to construct S&E research space. If all of this construction were to occur, 
it would represent an increase of $304 million over the amount actually spent on 

construction, $2.8 billion, in the 1994-1995 fiscal years.4 


This increase is not, however, uniform across different types of research-performing 
institutions. Nondoctorate-granting institutions expected a decline in construction 
spending in 1996-1997, from a high of $331 million in 1994-1995 (Table 3-2) to $264 


million over the next two fiscal years. 


Table 3-4. Scheduled construction expenditures for science and engineering (S&E) 
research space and central campus infrastructure 
by institution type: 1996-1997 


(Dollars in millions) 


Scheduled Construction 
S&E Research { Central Campus 
Institution Total 
- Space infrastructure 

Total $3,072 $245 $3,317 
Doctorate-granting 2,807 226 3,035 
Top 100 in research expenditures 2,104 187 2,291 
Other 704 41 745 
Nondoctorate-granting 264 18 282 


SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research | acilities at Colleges and 


Universities 


“It should be noted, however, that doctorate-granting universities generally do not spend on the 


construction of S&E research space as much as they report planning to spend. Nondoctorate-granting 


institutions, on the other hand, typically spend more than they plan to. 
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Research-performing institutions were scheduled to spend another $245 million to 
construct central campus infrastructure space (Table 3-4).° Ninety-three percent of 
the expenditures on infrastructure space--$228 million--was scheduled for 
construction at doctorate-granting universities. Only 7 percent was scheduled at 
nondoctorate-granting institutions. 


lt should be noted that increases in scheduled construction varied by S&E field. The 
largest increases were scheduled for the earth, atmospheric, and ocean sciences, 
from $33 million in 1994-1995 to $240 million in 1996-1997; mathematics, from $2 
million to $25 million; agricultural sciences, from $150 million to $212 million; 
biological sciences outside of medical schools, from $388 million to $507 million; and 
medical sciences outside of medical schools, from $122 million to $243 million (Table 


3-3). 


To What Extent Were Colleges 
and Universities Involved in 
Constructing S&E Research 
Space? 


Consistent with the decline in both the amount of space being constructed and 
construction expenditures for S&E research space at the doctorate-granting 
institutions, the percentage of institutions undertaking construction projects 
declined. In 1992-1993, 44 percent of all doctorate-granting universities reported 
S&E research construction (Table 3-5); for the 1994-1995 fiscal years, 42 percent 
reported construction. 


> Questions regarding the construction of central campus infrastructure space were not included in the 
1994 survey 
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Table 3-5. Trends in the percentage of institutions starting capital projects to construct science 
and engineering (S&E) research facilities by institution type: 1986-1997 


1996-1997 
institution 1986-1987 | 1988-1989 | 1990-1991 | 1992-1993 | 1994-1995 
type prev’ 
Total 37% 44% 37% 33% 29% 29% 
Doctorate -granting 47 53 57 44 42 40 
Top 100 in research 
expenditures 72 71 81 79 75 64 
Other 34 44 45 28 26 29 
Nondoctorate-granung 25 32 12 15 13 13 


NOTE: As used here, capital projects are construction projects with prorated costs of $100,000 of more for affected 


research space. Percentages ate based on the number of institutions with some science and engineering research space 


SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research facilitres at Colleges and 


Universities 


Like the doctorate-granting institutions, the percentage of nondoctorate institutions 
reporting S&E research construction activity dropped slightly, from 15 percent in 
1992-1993, to 13 percent in 1994-1995, despite the increase in construction space and 
expenditures in nondoctorate-granting institutions. Once again, these figures reflect 
the large scope of construction projects undertaken by relatively few nondoctorate- 
granting institutions in 1994-1995. 


For the next two fiscal years, 1996-1997, 29 percent of all research-performing 
institutions reported that they were scheduled to undertake S&E research 
construction projects (the same percentage of institutions involved in construction in 
1994-1995). Fewer top 100 institutions, however, indicated they had construction 
projects scheduled than actually occurred in previous years. Only 64 percent of 
those universities reported scheduled construction. 


In What Fields Were 
Construction Projects 
Undertaken? 


Since fiscal years 1986-1987, construction projects have been more likely to occur in 
some S&E fields than in others. During fiscal years 1994-1995, approximately one- 
fourth (24 percent) of the institutions with medical schools began construction 
projects for the medical sciences (Table 3-6). Twenty-one percent of the research- 
performing institutions with agricultural science research space and 15 percent of 
those with engineering research space started capital projects during the same 
period. Other S&E fields in which capital projects were begun included the physical 
sciences and the biological sciences within medical schools (10 percent each). 
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Table 3-6. Trends in the percentage of institutions starting projects to construct 
science and engineering (S&E) research facilities by field: 1986-1997 


: 1996-1997 
Fietd 1986-1987 4 1988-1989 | 1990-1991 | 1992-1993 | 1994-1995 (scheduled) 
Total 37% 44% 37% 33% 29% 29% 

Biological sciences-- 

outside medical school q 19 10 10 8 10 
Physical sciences g 1s 11 i) 10 11 
Psychology 5 ; 7" 2 2 1 
Social sciences 5 4 3 4 3 
Mathematics 1 2 2 1 1 
Computer sciences 8 6 7 4 2 2 
Earth, atmospheric, and 

ocean sciences 9 6 15 g 5 5 
Engineering 28 18 16 17 15 10 
Agricultural sciences 38 33 20 27 21 24 
Medical sciences-- 

outside medical school 7 5 13 11 6 8 
Medical sciences-- 

medical school 32 23 41 33 24 25 
Biological sciences-- 

medical school 20 26 33 20 10 11 


’ Psychology and social sciences were not differentiated in the questionnaire item for the 1990-1991 period 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


Universities 
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Chapter 4 


The Repair/ 
Renovation 
of S&E 
Research 
Space 


Highlights . . . 


Expenditures to repair/ renovate science and engineering 
(S&E) research facilities costing over $100,000 increased 
between fiscal years 1992-1993 and 1994-1995, from $905 


million to $1.1 billion in constant dollar terms. 


Repair/ renovation expenditures as a proportion of total 
capital expenditures (construction and repair/ renovation) has 
increased steadily since the 1990-1991 fiscal years. 


In fiscal years 1990-1991, total repair/ renovation costs 
represented 25 percent of all capital project spending. In fiscal 
years 1994-1995, repair/ renovation expenditures accounted 
for 30 percent of total capital project expenditures. 


Approximately 31 percent of all repair/ renovation 
expenditures for fiscal years 1994-1995 occurred in the two 
S&E fields within medical schools: the biological sciences and 
the medical sciences. These expenditures totaled $327 million. 


For fiscal years 1996-1997, institutions were scheduled to 
spend $1.3 billion to repair/ renovate existing S&E research 
space and $477 million to repair/ renovate the central campus 
infrastructure. 


Forty-five percent of all research-performing colleges and 
universities undertook some type of repair/ renovation project 
costing over $100,000 during fiscal years 1994-1995. 
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Background 


Rapid changes in science and technology, coupled with deferred renovation to S&E 
facilities in the 1980s and 1990s, have raised concerns about the quality of S&E 
research space. The previous chapter revealed a decline in spending to construct 
S&E research space between fiscal years 1992-1993 and 1994-1995. Here, we 
examine the extent to which research-performing colleges and universities were 
envzaged in the repair/renovation of S&E research space (and the fields in which this 
activity occurred). 


The Survey Questions 


Institutions were asked to estimate the research-related costs and space for 

repair/ renovation projects begun during fiscal years 1994-1995, and to make the 
same estimates for projects scheduled to begin in fiscal years 1996-1997. The project 
start-up time was defined as the fiscal year in which actual work began (or was 
expected to begin). In the case of projects conducted over many years, total project 
costs were allocated to the fiscal year in which the repair/ renovation began. 


The reported costs, defined as the cost to complete a project, included planning, site 
preparation, fixed equipment, non-fixed equipment costing $1 million or more, and 
building infrastructure. Projects over $100,000 and under $100,000 were reported 
separately. If a project was to serve both research and nonresearch purposes, 
repair/ renovation costs and space estimates were to be prorated to reflect the 
research-related portion of the cost (see Items 4a and 4b in Appendix C). 


Data Considerations 


Data reflect the extent of repair/ renovation activity underway in fiscal years 1994- 
1995. Tables that report expenditures or costs over time are presented in constant 
dollars; current dollar tables are found in Appendix F. Constant dollars are 
inflation-adjusted dollars and compensate for variations in the purchasing power of 
the dollar over time. 


The specific deflator used in this report is the Bureau of the Census Composite 
Fixed-Weighted Price Index for Construction, which more closely tracks inflation 
within the construction industry than does a more general index. The fixed- 
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weighted price index reflects changes in prices and remains unaffected by changes 
in the mix of construction projects during any given year. (See Appendix A, 
“Technical Notes,” for further discussion of the price index.) 


The 1994 report presented trends in 1993 constant dollars (the first time constant 
dollars were used in any of the biennial NSF facilities reports). Her>, we adjust 
dollar figures to 1995 constant dollars, meaning that constant dollar figures in the 
1994 and 1996 reports cannot be compared directly. 


Findings 


How Much Did Institutions 
Spend to Repair/Renovate S&E 
Research Space? 


Expenditures for repair/ renovation projects costing over $100,000 increased 
between fiscal years 1992-1993 and 1994-1995. In fiscal years 1992-1993, all research- 
performing institutions spent a total of $905 million. In fiscal years 1994-1995, they 
spent $1.1 billion, an increase of 17 percent. Spending at doctorate-granting 
institutions increased from $868 million to $981 million. At nondoctorate-granting 
institutions, spending more than doubled, from $37 million to $77 million (Table 4-1 
and Figure 4-1). 


Table 4-1. Trends in expenditures for capital projects costing over $100,000 to repair/renovate 
science and engineering (S&E) research facilities by institution type: 1986-1995 
|Constant 1995 dollars in millions|' 


Institution type 1986-1987 | 1988-1989 | 1990-1997 1992-1993 | 1994-1995 
Total $1,050 $1,178 $931 $905 $1,058 
Doctorate -granting 993 1,142 895 868 981 
Top 100 in research 
expendiures 747 563 713 673 755 
Other 246 578 182 195 226 
Nondoctorate-granting 56 35 36 37 77 


Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite | ixed- Weighted 


Price Index for Construction 


SOURCE: National Scrence foundation/SRS, 1996 Survey of Scientific and Engineernng Research facilittes at Colleges and 


Universities 
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Figure 4-1. Trends in S&E Repair/Renovation Expenditures, by Institution Type: 1986-1995 
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While expenditures for repair/ renovation costing over $100,000 increased between 
fiscal years 1992-1993 and 1994-1995, expenditures for S&E research facility 

repair/ renovation projects costing less than $100,000 decreased during this same 
period (Talole 4-2). Total expenditures for repair/ renovation projects costing less 
than $100,000 decreased by 48 percent between fiscal years 1992-1993 and 1994-1995 
(from $261 million to $135 million). The sharpest decline occurred at the top 100 
doctorate-granting institutions (a decrease of 47 percent, from $194 million in fiscal 
years 1992-1993, to $102 million in fiscal years 1994-1995). 


lt is possible that this decline may be attributed to a general rise in the cost of 
repairing S&E research space over time, making it increasingly difficult for colleges 
and universities to repair S&E research space for less than $100,000. 
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Table 4-2. Trends in expenditures for science and engineering (S&E) 
research facilities repair renovation projects costing less 
than $100,000 by institution type: 1990-1995 
{Constant 1995 dollars in millions'| 


Institution type 1990-1991 1992-1993 1994-1995 
Total $164 $261 $135 
Doctorate-granting 159 225 129 


Top 100 in research 
expenditures 109 194 102 


Other 50 31 »7 


el 


36 6 
‘ Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census'’s Composite t ixed- Weighted 
Price index for Construction 


Nondoc torate-granuing 


SOURCE: National Science fFoundation/SRS, 1996 Survey of Scientific and Engneenng Research facilities at Colleges and 


Lniversities 


What Proportion of Total Capital 
Project Spending Is Represented 
by Repair/Renovation? 


Since the 1990-1991 fiscal years, spending to repair/ renovate existing S&E research 
space has increased faster than spending to construct space.' In the 1990-1991 
period, total repair/ renovation costs--both under and over $100,000--represented 25 
percent of all capital project spending, both on construction and repair/ renovation. 
During the next two fiscal years, expenses to repair/ renovate existing S&E research 
space represented 28 percent of total capital project spending. In the most recent 
time period (1994-1995), institutions spent a total of $1.2 billion to repair or renovate 


research space, accounting for 30 percent of total capital project funding, or $3.9 
billion (Table 4-3). 


'Trends are reported from the 1990-1991 fiscal years because this was the first time period for which 
institutions reported repair / renovation expenses both for projects costing over $100,000 and for 
projects costing less than $100,000 
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Table 4-3. Science and engineering (S&E) repair renovation expenditures as a proportion 
of total capital project expenditures by institution type: 1990-1995 
|\Constant 1995 dollars in milhons'| 


7990-91 1992-93 1994-95 
Totel Tota! Total 
ituti : Repar! | RR Repair) | RR Repair’ | RR 
institution type Capdal : Capae! Capital . 
; Renovetion | 4s % ; Renovation | es % Renovation | as % 
Propx ts Projects Propexts 
Total $4.448 7 $1.095 23° $4,206] $1166 28” $3,951 $1,183 1 
Doctorate-granting 4261 1054 25 4033 1093 27 +537 1.100 i? 
lop 100 in research 
expenditures +100 R22 27 +060 Re? 28 2 988 R47 28 
Other 1.163 232 2 Q7% 226 23 683 253 17 
Nondoctorate granting 185 41 22 172 73 42 | 414 83 2 
‘Current dollars have been adjusted to 1995 constant dollars usng the Bureau of the Censuss Composite fived-Werghted 
Pace index for Construction 
WH wt Naln nal Scorers roundgatwr ves 1 Wor Survey f Qrenth and tngneering Rese a’ 4 ta fons at ( ewes af 7 


i nrversil 


Repair/ renovation expenditures as a proportion of total capital project spending 
increased the most in other doctorate-granting institutions between the 1992-1993 
and 1994-1995 fiscal years (from 23 percent to 37 percent). In nondoctorate-granting 
institutions, repair/ renovation expenditures, while increasing from $73 million in 
1992-1993 to $83 million in 1994-1995, declined as a proportion of total capital 
project spending (from 42 percent to 20 percent)--a decline that can be attributed to 
the large increase in construction expenditures in nondoctorate-granting institutions 
noted in Chapter 3. 


How Did Repair/Renovation 
Expenditures Vary by S&E Field? 


Institutions spent more to repair and renovate S&E research space in the medical 
sciences in medical schools--$226 million--than in any other field during fiscal years 
1994-1995 (Table 4-4). Repair/ renovation expenditures for the two sciences in 
medical schools combined (biological sciences and medical sciences) represented 
approximately 31 percent of all such expenditures in fiscal years 1994-1995 

Repair/ renovation expenditures for both of these fields, however, were lower in 
both constant dollar terms and as a proportion of total repair/ renovation spending 
in fiscal years 1994-1995, than in fiscal years 1992-1993. 


Other S&E fields in which research-performing institutions spent over $100 million 
include the physical sciences ($192 million), engineering ($150 million), and the 
biological sciences outside of medical schools ($127 million) 
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Table 4-4. Trends in expenditures for capital projects to repair renovate 
science and engineering (SAE) research facilities by field: 1986-1997 
[Constant 1995 dollars in millions)’ 


1996-1997 
Freld 1986-1987 | 1988-1989 | 1990-1991 | 1992-71993 | 1994-71995 
Total $1,050 $1,178 $931 $905 $1,058 $1,258 

Biological sciences 

outside medical school 183 147 152 117 127 187 
Physical sqrences 132 192 170 145 192 24) 
Psychology 17 13 5° 11 28 29 
Social scrences 45 10 11 40 60) 
Mathematics 5 13 6 2 6 1 
Computer sqrences 22 17 24 4 8 13 
Earth, atmospheric, and 

ocean soences 26 21 18 14 5 41 
Engineenng 176 422 92 150 150 222 
Agncultural scrences 25 27 19 15 72 48 
Medical scrences 

outside medical school 65 28 59 10 59 65 
Medical sciences 

medical school 218 188 187 253 226 132 
Biological sciences 

medical school 97 89 138 125 101 175 
Other 18 19 6 8 12 4. 


‘Current dollars have been adjusted to 1995 constant dollars using the Bureau | f the Census's Composite fixed- Weighted 
Proce index for Construction 


‘Psychology and somal saences were not differentiated im the questionname item for the 1990-1991 penad 


SOURCT Natonal Soence foundation/SRS. 1996 Survey of Soentic and fr gneenng Research facilites at Cr leges and 


( rryversitres 


How Much Were Institutions 
Scheduled to Spend on the 
Repair/Renovation of Existing 
S&E Research Space and on 
Central Campus Infrastructure? 


For fiscal years 1996-1997, research-performing institutions were scheduled to spend 
$1.258 billion to repair/ renovate existing research space, and $477 million to 

repair/ renovate the central campus infrastructure. Thus, about 27 percent of the 
total repair/ renovation expenditures scheduled for 1996-1997 would be used to 
repair the central campus infrastructure. Institutions were scheduled to spend more 
on central campus tafrastructure repairs than construction for central campus 
infrastructure ($477 million versus $245 million). The scheduled repair/ renovation 
of S&E research space, however, was considerably less than that scheauled for 
construction ($1.3 billion versus $3.1 billion). See Table 3-4 for scheduled 
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| construction expenditures, and Table 4-5, below, for scheduled repair/ renovation 
expenditures. 
lable 4-5. Scheduled repair/renovation expenditures for science and engineering (S&E) 


research space and central campus infrastructure by institution type: 1996-1997 
(Dollars in millions) 


Scheduled Repa’-’ ‘enovation 
Institution type SA Remerch =| Contel Campus Total 
Space infrastructure 
oe 
Total $1,258 $477 $1.735 
Do» torate-granting 1,161 449 1,610 
g 

yp 100 in research expenditures 889 yas 1,282 

Other 272 56 tJ 

Nondoctorate-grantung - Q7 27 124 
SOU ROE National Scence foundation SRS. 1996 Survey of Scientific and ingineering Research facilities at ¢ olleges and 


; 
Aversi [le 


Repair / renovation expenditures were scheduled to increase over 1994-1995 levels in 
all types of institutions, in 1996-1997. In the top 100 institutions, the increase would 
total $134 million (from $755 million to $889 million). Other doctorate-granting 
universities were scheduled to increase their repair/ienovation expenditures by $46 
mullion (from $226 million to $272 million) across these fiscal years, and the 
nondoctorate-granting institutions indicated an increase of $20 million (from $77 
million to $97 million). It has generally been the case, however, that the amount 
scheduled to repair/ renovate existing S&E research space does not always match 
what ts spent 


To What Extent Were Colleges 
and Universities Involved in 
Repair/Renovation Projects? 


Forty-five percent of all research-performing colleges and universities undertook 
some type of repair/ renovation costing over $100 000, during fiscal years 1994-1995 
(Table 4-6). Only 29 percent of all institutions were :nvolved in construction projects 
during that same period. (See Table 3-5 in Chaptei © ict a comparison of 
construction and repair/ renovation.) 
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Table 4-6. Trends in the percentage of institutions starting capital projects to repair/renovate 
science and engineering (S&E) research facilities by institution type: 1986-1997 


1996-1997 | 
Institution type 1986-1987 1 1988-1989 § 1990-1997 | 1992-1993 11994-1995 ' 
Total 56% 48% 47% 46% 45% 43% 

Doctorate-granting 78 71 74 61 61 55 
Top 100 in research 

expenditures 96 85 91 90 88 78 

Other 44 63 65 48 49 45 

Nondock wate-granting 28 20 14 25 24 28 


NOTE: As used here, capital proyects are repait/renovation projects with prorated costs of $100,000 of more for affected 


research space. Percentages are based on the number of institutions with some science and engineering research space 


SOURCE National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


( naiversives 


Similar percentages of institutions undertook repair/ renovation projects 1n fiscal 
years 1992-1993, and in 1994-1995. In 1992-1993, 46 percent of all research- 
performing colleges and universities undertook some type of repair/ renovation 
project; during the next two fiscal years, 45 percent were engaged in such projects. 
Little fluctuation occurred across different types of institutions. 


In What Fields Were 
Repair/Renovation Projects 
Undertaken? 


Repair/ renovation projects were more likely to have occurred in some S&E fields 
than others. Table 4-7 shows that during fiscal years 1994-1995, repair/ renovation 
projects were most likely to have been started within medical schools in either the 
medica! sciences (55 percent) or the biological sciences (46 percent). Research- 
performing institutions also began repair/ renovation projects in engineering (29 
percent), the agricultural sciences (27 percent), and the physical sciences (23 
percent) 
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fable 4-7. Trends in percentage of institutions starting capital projects to repair/renovate 
science and engineering (S&E) research facilities by field: 1986-1997 


Field 1986-1987 | 1988-1989 | 1990-1991 | 1992-1993 | 1994-1995 rete! 
(scheduled) 
Total 96% 48% 47% 45% 44% 43% 

Biological sciences-- 

outside medical school 23 24 22 22 22 19 
Physical sciences 22 23 22 22 23 22 
Psychology 9 4 10° 4 5 7 
Social sciences 8 5 5 8 8 
Mathematics 8 8 4 2 3 1 
Computer sciences 15 5 10 6 6 4 
Earth, atmosphenc, and 

ocean sciences 13 se 13 13 11 13 
Engineering 42 37 24 30 29 23 
Agricultural sciences 33 25 27 18 27 20 
Medical sciences-- 

outside medical schoo! 12 12 22 16 16 17 
Medical sciences- 

medical school 54 44 62 61 55 40 
Biological sciences 

medical school 45 41 46 39 46 44 


" Psychology and social sciences were not differentiated in the questionnaire item for the 1990-1991 pernod 


NOTE 


As used here, capital projects are repair/renovation projects with prorated costs of $100 Of! 
proj j proj f 


1) or more tor atlecded 


research space. Percentages are based on the number of institutions with some scrence and engineering research space 


SOURC! 


Universities 


National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Ce 


Neges and 
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Funding of 
Research 
Facilities 
Projects 


Highlights . . . 


Colleges and universities spent $2.8 billion to construct 
science and engineering (S&E) research facilities during fiscal 
years 1994 and 1995. The main source of construction funding 
was State and local governments ($1.2 billion, or 43 percent of 
all construction funding). There was a decrease in direct 
construction funding coming from the Federal government. 
Funds from the Federal government used to defray the 
indirect costs of conducting Federally funded research are 
counted as institutional funding. 


Repair/ renovation projects were most likely to be funded 
through institutional sources; of the $1.1 billion of 

repair/ renovation expenditures undertaken by colleges and 
universities in fiscal years 1994-1995, $433 million (41 percent) 
came from institutional funds. The proportion funded by the 
Federal government increased from 6 percent in 1990-1991 to 
10 percent in 1994-1995 (a total in 1994-1995 of $111 million). 


State and local governments were the largest single source of 
funding for the construction of S&E research facilities in 
public institutions in fiscal years 1994-1995. 


For the 1994-1995 fiscal years, the single largest source of 
funding for the construction of S&E research facilities at the 
private universities in the top 100 was institutional funds. 
Private, other doctorate-granting institutions and 
nondoctorate-granting institutions relied primarily on private 
donations in fiscal years 1994-1995. 


Background 


Funding for both the construction of facilities and the repair/ renovation of existing 
S&E research space continued to decline between fiscal years 1992-1993 and 1994- 
1995. The sources of funding for construction of space and the repair/ renovation of 
existing space also changed between these two time periods. Below, we discuss 
how higher education institutions financed S&E capital projects between 1990 and 
1995. 


The Survey Question 


Institutional respondents were asked to report funding sources for projects to 
construct S&E research facilities and to report funding sources to repair/ renovate 
S&E research space. Respondents reported only the projects that cost over $100,000, 
and that began in fiscal years 1994-1995. Possible sources of funding included the 
Federal government, state or local governments, private donations, institutional 
funds, tax-exempt bonds, debt financing, and other sources. (See Item 5 of the 
survey in Appendix C.) 


Data Considerations 


Institutions reported construction and repair/ renovation projects only for S&E 
research space exceeding $100,000. Considerable diversity of funding for these 
projects is possible. Federal funding, for instance, can include specific facilities 
support programs administered by the National Science Foundation (NSF) and the 
National Institutes of Health (NIH). Federal funding also might include non-peer- 
reviewed projects that are specified individually through Congressional legislation, 
rather than specific agency programs. Overlap between the funding categories is 
possible. For example, indirect costs included as institutional funds can come from 
Federal, state, and local governments, as well as from industry. 


No survey information distinguished indirect cost recovery from other institutional 
funding (e.g., the use of operating or endowment funds). 


Page 5-2 


Chapter 5: Funding of Research Facilities Projects 


H0) 


Once again, dollar figures for years prior to 1995 were adjusted using the Bureau of 
the Census’s Composite Fixed-Weighted Price Index for Construction. This 
adjustment means that dollar figures presented in this report do not match figures 
presented in previous reports. 


Because of the support that state governments provide to public higher education, 
the control of the institution becomes relevant to discussions of the funding of 
capital projects involving S&E research space. Therefore, this chapter is the only one 
that distinguishes between public and private institutions. 


Findings 


How Did Colleges and 
Universities Fund Construction 
and Repair/Renovation of S&E 
Research Space? 


Colleges and universities spent $2.8 billion to construct S&E research facilities 
during fiscal years 1994 and 1995. The main source of construction funding was 
state and local governments ($1.2 billion, or 43 percent of all construction funding). 
This was an increase from prior years, both relatively and absolutely; in fiscal years 
1992-1993, state and local governments contributed $1.0 billion in constant 1995 
dollars, or 34 percent of all construction funding. 


Direct federal funding of construction at colleges and universities dropped from 
$537 million in 1990-1991, to $497 million in 1992-1993, to $207 million in 1994-1995. 
Corresponding to this decline, the relative proportion of construction costs 
contributed directly by the Federal government dropped from 16 percent in 1990- 
1991 and 1992-1993, to 7 percent in 1994-1995. However, substantial Federal funding 
comes through overheads on grants and contracts from the Federal government. 
These overhead payments are used to defray the indirect costs of conducting 
Federally funded research and are counted as institutional funding. 


In addition to increases in state and local government funding, institutional funds 
accounted for a larger amount of construction dollars in 1994-1995 than in 1992-1993 
($442 million and $405 million respectively). Finally, the use of tax exempt bond 
funding for construction decreased from $670 million in 1992-1993, to $426 million in 
1994-1995. An increase in other debt funding partly made up for this decrease, as 
other debt financing rose from $42 million in 1992-1993, to $146 million in 1994-1995 
(Table 5-1). 
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Table 5-1. Trends in the sources of funding for construction of science and engineering (SAE) 
research facilities: 1990-1995 


(constant 1995 dollars in millions)’ 


Dollar contribution 
Private Institutional Tax Other Other 
All sources Federa! State’ Local § Donations Funds Exempt Debt Sources 
A mat ful on 
199 $3 $536.7 $1.07 $397 $4439 $6191 $399 $37 2 
2 ; 18 49% 1047 25.5 4047 67 421 537 
14-7 2.767 4 f 18 so! 4420 426.1 1457 
tlative contribution 
‘Private Nstitutona Tax Other Bithe 
All sources Federal State/ Local § Donations Funds Exempt Debt Sources 
4 
24 
4 4 t 
i ars Nave bee id if ar g the 6 : h n my hom SN ergnte 
ex ns 
N ig : ne 
* " ‘ ‘aS £ e* t x 


Repair/ renovation projects were more likely to be funded through institutional 
sources; of the $1.1 billion of repair/ renovation expenditures undertaken by colleges 
and universities in 1994-1995, $433 million (41 percent) came from institutional 
funds. The proportion funded by the Federal government increased from 6 percent 
in 1990-1991, to 7 percent in 1992-1993, to 10 percent in 1994-1995 (a total in 1994- 
1995 of $111 million). Much of the increase in repair/ renovation expenditures 
between 1992-1993 and 1994-1995 was funded by increasing contributions from 
institutional funds (from $358 million to $433 million over the period), from other 
debt funding (from $29 million to $79 million), and from private contributions (from 


$79 million to $111 million) (Table 5-2). 


Table 5-2. Trends in the sources of funding for repair and renovation of science and engineering (SAE) 
research facilitves: 1990-1995 


(constant 1995 dollars in millions)’ 


Dollar contribulton 
State/ Private institutional Tax Other Other 
All sources Federal Local Donations Funds Exempt Debt Sources 
af 
19-1997 $929 8 5° $113. $400 1 $748 $" $ 
a4 ; ‘ 7a Ss js” es 7 Z9 es 4 
94.7905 ] Ae } ; ‘ ‘ 110 7 432 7 5 5 "RH 
Relative tontribullon 
State’ Private Tastitutonal Tan ihe: Uther 
All sources federal Local Donations tunds txempt Debt Sources 
ali i 
; ; } ; 4; Me ’ 
d ; } 7 ; 4 1 
94.799 7 47 
} a have bee acdruste /t ’ tanta a ng the Bureau t the ePnsuss mposite fired Weighted 
' } netruct 
' ntage Ya ; ! ine 
a ; s| wow ‘ ; SAS 4 ii £ ef g@ kesea Na tw at rege 
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How Did Public Institutions Fund 


the Construction of S&E 


Research Space? 


The source of funding for S&E construction projects in public, research-performing 
institutions varied across time and by institutional type (Table 5-3 and Figure 5-1). 


Table 5-3. Trends in the sources of funding for construction of science and engineering (SAE) 
research facilities at public institutions: 1990-1995 


(constant 1995 dollars in millions)’ 


Dollar contribution 


State/ Private insitubonal] Tax Other Other 
Public institutions | All sources | Federal Local § Donatons Funds Exempt Debt Sources 
lon 10% 
19909.199) $1.520.1 $1728 $644.7 $135.7 $238.0 $3127 55.5 $7.3 
1992-1994 1565.4 233.0 114 1 %.1 159.49 405.4 17.5 18 
1994.14995 1241 Ww ¢ 612.9 RH BR 149 274.3 735 i 
( ther doctorate 
pranting 
1990.1991 b2b 2574 256.8 20.9 bt.) J44 4 
199).17994 20.8 113.2 411.8 8.9 54.3 19 0.0 
1994-1995 i4h 4 44 261.1 {7 7 10.7 12 B O.0 
Nondoctorate 
granting 
1990-1991] 128.0 P 18 O.0 Al 111.6 O0 O0 
1992.1994 Qi 2 a7 5 0) J ; a Vt) , 7 
1994.1995 294.3 {) 290.5 O0 O88 ov Ov { 
Ty er 
Sate Prvate | instutonay Yar Other ter 
Public institutions § All sources | Federal Local Donations Funds Exempt Debt Sources 
lop 100 
he 199) 1" 17 4. ; lb 2) 1 } 
1492 m4 TOW) } 1a q 10) Jb 1 
1994.199%5 1 Q “1 ? 11 2? 1 } 
{( ther doctorate 
granting 
19001.1990] 10 4) 4) j 17 4 () 
1992.199 4 10) 22 (,f) ‘, 10) 2 {) 
1994.1995 mH) ] 75 17 4 | 
Nondoctorate 
granting 
199(F).199] 1Oo HK () () 
19927.1994 iM 7 a” {) ) 4d p. 
1994.171995 TOM ] "4 {) {) 


( yrrent dollars have been adjusted te 10905 


Price tndex tor ( 


NI Tf 


SCOL RC} 


| nrverse res 


onstruction 
Per entages May not total ti 


Natronal Scrence | oundation, SRS 


10) chun te re uNncINg 


constant dollars using the Bureau 


of the C ensuss ( 


OnTig™ site Fined Werght <q 


1996 Survey of Screntitic and tngineering Research f aciditrves at © olleges and 
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Figure 5-1. Trends in the Sources of Funding for SAE Research Construction Projects 
at Public Institutions: 1990-1995 


$24 $2,274.4 
$2,180.0 
7 $443.2 $1,872.4 
4 
. $165.0 ones 


$4 


(nN RO f Natrwornal we ’ foundation Sk‘ 19% Survey i wend nda ing wrrnng Research ta ‘ ; eer 
@State Local Cinstitutional Funds @federal OC Private Donations O Other 


In constant dollars and in relative proportions (since fiscal years 1990-1991), the 
Federal government's contribution to S&E research construction projects was at its 
lowest in fiscal years 1994-1995. Funding from the Federal government to the public 
institutions in the top 100 totaled $107.6 million for the 1994-1995 fiscal years. For 
the previous two fiscal years, Federal funding totaled $233 million in constant 
dollars. Funding from the Federal government to the other doctorate-granting 
universities declined from $113.2 million in 1992-1993 to $4.9 million in 1994-1995 
Although relatively low compared to both groups of doctorate-granting institutions, 
Federal funding for the construction of S&E facilities at nondoctorate-granting 
institutions also declined, from $6.2 million in fiscal years 1992-1993, to $3 million in 
1994-1995. 


State and local governments were the largest single source of funding for the 
construction of S&E research facilities in fiscal years 1994-1995, for all three types of 
public institutions. Public institutions in the top 100 received $612.9 million from 
state and local governments (representing approximately half of all construction 
funds). The public, other doctorate-granting institutions received $261.1 million 
from this source (75 percent of all construction funds). The public, nondoctorate- 
granting institutions received virtually all of their construction funds from state and 


’ 


local governments ($290.5 million, or 99 percent of all funding) 


[he proportion of funding derived from state and local governments to construct 
S&E research space also increased dramatically for both the public, other doctorate- 
granting institutions and the nondoctorate-granting institutions. For the 1990-199] 
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fiscal years, state and local governments provided 41 percent of the funding of S&F 
facilities for public, other doctorate-granting institutions. For the next two fiscal 


vears, this percentage increased to 60, and for 1994-1995, to 75. For the 1990-199] 


fiscal years, state and local government provided only 8 percent of the construction 
funding to the nondoctorate-granting institutions. Funding increased to 87 percent 
for the next two fiscal vears, and then to 99 percent in fiscal years 1994-1995. 


Tax-exempt bonds were the second largest source (22 percent) of funding for 


construction projects at the public institutions in the top 100 for fiscal years 1994- 


1995. Other public, doctorate-granting institutions derived only 9 percent of their 
funding from tax exempt bonds during that period, and the nondoctorate-granting 
institutions derived no funds whatsoever from that source. Institutional funds, 
which provided 11 percent of the construction funding for the public universities in 
the top 100 in 1994-1995, contributed only 3 percent of the total funding for such 
projects in the public, other doctorate-granting institutions, and less than | percent 
of the funding at nondoctorate-granting institutions. 


How Did Private Institutions 
Fund the Construction of S&E 
Research Space? 


Private, research-performing institutions funded the construction of S&E research 
facilities differently than did public institutions. Unlike public colleges and 
universities, private institutions received very little funding from state and local 
governments for these projects. For the 1994-1995 fiscal vears, private institutions in 
the top 100 received $9.1 million from state and local governments, only | percent of 
all construction funding. Other, doctorate-granting institutions received $7.2 million 
(9 percent) of their total S&E construction funding from state and local governments 
Private, nondoctorate-granting institutions did not receive any money from state 
and local sources in fiscal years 1994-1995 (Table 5-4 and Figure 5-2). 
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Table 5-4. Trends in the sources of funding for construction of science and engineering (SAE) 
research facilities at private institutions: 1990-1995 
(constant 1995 dollars in millions)’ 


State” Prvate | institubonal| Tax Exempt Onther 
Private Insututons J All sources§ Federal Local Donatons Funds Bonds Other Dett [| Sources 
lop nN) 

190).14917 S756 2 $44 & Slb4 t S/18 4 at $/119 S411 $245 
1992.199 6/81 ‘ 7 ih 4 73 Pe 4 24° ~ 
14904.1995 77S ty uy i? 154 2 JG , WHS 5 1J# 

( ther doctorate 
granting 
190.1499 ii b 404 i # "4 7 
992.749 225.7 ] ; a0 7 444 
1904.74095 Mai ; a. 5 0 ,.a { i Jj 
Nondoct wate 
granting 
mag a4 7, 7 5. 4. 4 
199, me i 14 4. 
14G4 ] WS sf) «64 é.4 lt } Ts) 14 
- — 
Mate Prvate 7 institutional] Tax Exempt ther 
Private insututons PF Al sources] Federal Local Donabons Funds Bonds Other Debt | Sources 
lop ww) 
1441). 7490) 1iwP, ¢,? 22 J% } JR? 4 4 
199)9.799 4 Tim) ] ; ae. 27 y 4 re 
14904.17495 in 11 | 0 ~ 14 _* 
(ther doctorate 
granting 
1H 107 1s ’ ‘ Jt p 
} ma TOM li ; ; 
W994.174090° 1H } "| 7 4 
Nondoctorats 
granting 
1G Tou 1c 4 ] Jf ; 
199g TOG? 1x 22 i 
194.7995 1K) ‘ 44 ] 4 
urrent dollars have been adjusted to 1995 mstamt dollars uwng the Bureau of the (Census mao rsite Fined Wa ighted 
Pree todes tor © onerous tom 
NOTE Percentages may not total to 100 due to rounding 
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Figure 5-2. Trends in the Sources of Funding for SAE Research Construction Projects 
at Private Instttutrons: 19960-1995 
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For the 1994-1995 fiscal years, the single largest source of funding for the 
construction of S&E facilities at private institutions in the top 100 was institutional 
funds--funds that provided 37 percent of all S&E construction funding. For private, 
other doctorate-granting institutions, 79 percent of all S&E construction funding 
came from private donations. Similarly, private donations were the source 
providing the largest single share of funding to private, nondoctorate-granting 
institutions. Private donations, in fact, comprised 44 percent of all construction 
funding at those institutions. 


Federal funding for S&E construction projects at the private institutions in the top 
100 was higher for fiscal years 1994-1995 than for either of the other two fiscal years 
examined. In 1994-1995, the Federal government provided these institutions with 
$87.9 million for projects, a dramatic increase over the $3.9 million provided for the 
1992-1993 fiscal years. At private, other doctorate-granting institutions, Federal 
funding dropped from $138.9 million in the 1993-1994 fiscal years to $.9 million over 
the next two fiscal years--a decline from 62 to 1 percent of the relative contribution 
Private, nondoctorate-granting institutions experienced a slight increase in Federal 
funds for the construction of S&E research facilities between fiscal years 1992-1993 
and 1994-1995, from $1.4 million to $2.2 million. However, in relative terms, due to 
large increases in funding from private donations and tax exempt bonds, the overall 
percentage contributed by the Federal government declined from 22 to 6 percent 


Chapter 5: Funding of Research Facilities Projects Page 5-9 


H 


How Did Public Institutions Fund 
the Repair/Renovation of S&E 


Research Space? 


For fiscal years 1994-1995, state and local government was the single largest source 
of funding for the repair/ renovation of S&E research projects in all three types of 
institutions. In the public institutions in the top 100, state and local government 
provided $177.9 million to repair/ renovate existing S&E research space; this 
equaled over half (51 percent) of all repair/ renovation expenditures during fiscal 
vears 1994-1995. State and local government provided public, other doctorate- 
granting institutions with $44.4 million during those years (44 percent of all such 
funding). Public, nondoctorate-granting institutions received $32.1 million from 
state and local governments (70 percent of all repair/ renovation funding) (Table 5- 


5) 
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Table 5-5. Trends in the sources of funding for repair renovation of science and engineering 
SAE) research facilities at public institutions: 1990-1995 
constant 1995 dollars in millions) 
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For the public, doctorate-granting institutions (both the top 100 and other doctorate- 
granting), institutional funds comprised the second largest source of funding for the 
repair/ renovation of S&E research space for fiscal years 1994-1995. In both types of 
institutions, those funds accounted for 34 percent of the total 
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Table 5-p. Trends on the sources of funding for repair renovation of science and engineering 


SAE) research facilites at private institutions: 1990-1995 


constant 1995 dollars in millions 
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Chapter 6 


Deferred 

Construction 

and Repair/ Highlights . . . 
Renovation 


¢ In 1996, 55 percent of research-performing institutions 
reported construction or repair/ renovation projects that were 
needed but had to be deferred because funds were not 
available. 


¢ The cost of these deferred projects was $9.3 billion. Sixty 
percent of deferred capital project needs were for 
construction, and 40 percent were for repair/ renovation. 


¢ The top 100 research-performing universities accounted for 7] 
percent of the total deferred costs. Other doctorate-granting 
institutions accounted for 21 percent of the total deferred 
costs. Nondoctorate-granting institutions accounted for 6 
percent of the total deferred capital project costs. 


¢ Seventy-nine percent ($7.4 billion) of total deferred capital 
| project expenditures were included tn institutional plans. 


¢ Between fiscal years 1994 and 1996, deferred capital project 
costs included in institutional plans increased $1.2 billion, 
from $6.2 billion to $7.4 billion in constant dollars. The 
majority of this increase was in deferred repair/ renovation 
costs (an increase of $970 million, compared with an increase 
of $259 million in deferred construction costs). 


@ If combined with the conservative estimate of $.7 billion in 
deferred infrastructure costs that can be attributed to S&E 
research, the total deferred S&E research facilities and 
infrastructure needs of colleges and universities totalled $10 
billron 
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Background 


NSF’s Survey of Scientific and Engineering Research Facilities at Colleges and Universities 
has provided considerable data on the amount, condition, and capital project 

activity in our nation’s research-performing institutions since 1988. An issue of 
critical importance to policy makers and an important reason for the legislation 
mandating NSF’s biennial facilities survey is the desire to determine how much 
more S&E research space colleges and universities need, as well as to determine the 
costs of repairing/ renovating existing S&E research facilities. 


This chapter reports on the costs of deferred projects for construction and 
repair/ renovation that are necessary to meet existing S&E research commitments, 
but that cannot be funded with available resources. 


The Survey Questions 


The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities expanded a question asked for the first time in 1994, in order to 
determine construction and repair/ renovation costs that institutions had deferred. 
The earlier effort requested information only about deferred capital projects that 
were included in an approved institutional plan. In 1996, institutions reported 
separately the construction and repair/ renovation costs for projects included in 
such plans, as well as for projects not included. 


Four criteria were used to define deferred projects (see Item 7 of the survey in 
Appendix C): 


¢ The project must be necessary to meet the current S&E research program 
commitments; 


¢ The project was not scheduled for fiscal year 1996 or 1997; 
. The project was not funded; and 


¢ The project was neither for the purpose of developing new programs nor for 
expanding faculty beyond what is required to fulfill current S&E research 
program commitments. 


Institutions also were asked to report their deferred central «2 mpus infrastructure 
construction and repair/renovation needs. These deferr | eos were defined 
using the same criteria as for facilities, and institutions w«:c © »ked to report 
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| separately those in institutional plans and those not in plans. Central campus 

| infrastructure was defined as those systems that exist between the buildings of a 

| campus and the nonarchitectural elements of campus design. Examples included 

| central wiring for telecommunications systems, waste storage and disposal facilities, 
| electrical wiring between buildings, central heating and air exchange systems, 

| drains, sewers, roadways, walkways and parking systems. Plumbing, lighting, 

| wiring, air exchange systems and the like that exist within a building or within five 

| feet of the building foundation were considered building infrastructure and were 

| excluded from this definition of central campus infrastructure 


Data Considerations 


[he concept of need, particularly its application to S&E research space, is complex to 
define and measure. To attain consistency, the questions tie the notion of need to a 
defined boundary. Without such a boundary, a measurement of need readily 
becomes a measur: ment of hopes and wishes. 


lhe term “research program commitments” forces respondents to consider only 
those R&D activities that are budgeted, approved, and funded, which precludes 
institutions from indicating they need space in a field within which they do not 
currently have a research program. The boundaries placed upon these definitions of 
need intentionally produce conservative estimates, rather than unbounded and 
untested wish lists. 


In the 1994 survey, only 40 percent of all institutions indicated that they had an 
approved institutional plan that included deferred space. There was concern that 
the requirement for an approved institutional plan might have been too restrictive 
by excluding institutions which had real facilities needs but lacked an institutional 
plan. In 1996, all institutions were eligible to respond to the question on deferred 
needs regardless of whether they had an approved institutional plan. As a result, 55 
percent of institutions indicated deferred needs for either construction or repair or 
renovation, allowing a more inclusive estimate than was available in 1994. Eleven 
percent of all institutions reported only needs that were not part of an institutional 
plan, presumably because a plan did not exist 
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Findings 


To What Extent Did Colleges and 
Universities Have Deterred 
Capital Projects for S&E Research 
Facilities? 


In 1996, 55 percent of research-performing institutions reported construction or 
repair/ renovation projects that were needed but had to be deferred because funds 
were not available. Eighty perce.t of these institutions had included these deferred 
projects in an approved institutional plan. Forty-five percent of the colleges and 
universities that reported deferred projects also identified projects that were not 
included in an approved institutional plan. 


The total estimated cost for deferred S&E research construction and 
repair/ renovation projects in 1996 was $9.3 billion. This total includes both projects 
that were in institutional plans and those that were not (Table 6-1). 


Table 6-1. Expenditures for deferred capital projects to construct or repair renovate 
science and engineering (S&E) research facilities by institution type, 
type of project, and whether project was included in institutional plans 
(dollars in millions) 


Included in Not fncluded in 
institutional Plans Institutional Plans 
To To 
A repair/ renovate repeir/renovate 

Institution type To construct new! existingS&£ =| To construct new! existing S&E Total 

S&f research research S&ét research research 

facilities facilities facilitres facilities 
lotal $4,629 $2,790 $1,046 $876 $9,341 
Doctorate granting 4307 2,495 1.004 63 8.569 

Top 100 in research 

expenditures + 480 1.653 904 601 6.638 
Other 827 842 101 162 1.932 
Nondoctorate granting 322 295 42 113 772 


SOURCE: National Soence foundation/SRS, 1996 Survey of Scentific and Engineering Research Facilities at ( olle ges and Universities 
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Over three-quarters of the total deferred capital project expenditures reported by 
institutions (79 percent or $7.4 billion) were included in institutional plans. While it 
is reasonable to suppose that the top 100 institutions would be more likely than 
other kinds of institutions to have extensive plans identifying deferred needs, this 
was not the case. Seventy-seven percent of all deferred capital proyect needs among 
top 100 institutions were identified in approved institutional plans ($3.5 billion + 
$1.7 billion divided by $4.6 billion). By contrast, 86 percent of the deferred capital 
project needs of other doctorate-granting institutions and 80 percent of 
nondoctorate-granting institutions’ deferred capital proyect needs were part of 
institutional plans. Deferred construction project costs were more likely than 
deferred repair/ renovation project costs to be part of overall institutional plans 
Eighty-two percent of all deferred construction costs were part of institutional plans, 
compared with 76 percent of all repair/ renovation costs. 


Overall, 60 percent of all deferred capital proyect needs (both those included in 
institutional plans and those not included) were for construction ($4.6 billion + $1.0 
billion divided by $9.3 billion). Top 100 institutions had greater deferred 
construction needs than repair/ renovation needs ($4.4 billion versus $2.3 billion) 
For both the other doctorate-gra'.ting universities and the nondoctorate-granting 
institutions, deferred repair/ renovation needs exceeded deferred construction 
needs. 


The top 100 research-performing, universities accounted for 71 percent of the total 
deferred needs, both those in and not in plans ($6.6 billion divided by $9.3 billion). 
Other doctorate-granting institutions accounted for 21 percent of the total deferred 
costs. Nondoctorate-granting institutions accounted for 8 percent of the total 
deferred capital project costs ($.8 billion divided by $9.3 billion) (Table 6-1). 
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Figure 6-1. Untunded Science and Engineering (SAE) Research Facilities Needs 
Included in Institutional Plans: 1996 
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How Have Deferred Needs 
Included in Institutional Plans 
Changed from 1994? 


Between fiscal years 1994 and 1996, deferred capital project costs included in 
institutional plans increased $1.2 billion, from $6.2 billion to $7.4 billion in constant 
dollars (Figure 6-1). The majority of this increase was in deferred repair/ renovation 
costs (an increase of $970 million, compared with an increase of $259 million in 
deferred construction costs). 


An increase of this magnitude in deferred project costs in a two-year period raises 
questions about how institutions assessed their deferred needs, and warrants a 
more detailed examination of the deferred needs reported by participants in the 
survey. One hypothesis is that the needs identified in the question did not 
represent the considered judgments of the institutions, but rather an ephemeral 
“wish list” of capital projects. 


To determine whether this might be the case, the following test of the data was 
constructed. The institutions were split into three groups: one group wherein 
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deferred construction projects costs increased, one wherein the deferred 
construction costs remained the same, and one wherein deferred costs decreased 


(Table 6-2) 
lable 6-2. Change in deterred science and engineering (SA&t) 


construction and repair renovation needs 
reported in institutional plans: 1994 and 1996 


Construction Repair Renovation 
1996/1994 
comparison Number of Change in Number of Change mn 
bristdautsorns apg epaie Tees frestatiations apy paie new 
Imreased need 44 S$). 850 1J¢ $1.833 
( onmstant Need No Need P 4 t0 4 
| dere reased Nerd 14 7 1 30) Ma, 4 
lotal ty ; St) 't) 
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| x 
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[he deferred construction costs of 84 institutions increased between 1994 and 1996, 
the costs of 372 institutions remained constant, and the deferred costs of 104 
institutions decreased. The increases represented an aggregate increase of $2.85 
billion, and the decreases represented an aggregate $2.6 billion reduction in need, 
for a net increase of $259 million in constant 1995 dollars. 


[he fact that deferred costs reported by some institutions decreased allows a test of 
how carefully institutions actually considered their needs in answering, questions on 
deferred projects. If institutions carefully considered their deferred needs in 
responding to the question, then when they built space or scheduled construction, 
their needs would be expected to decrease. If, on the other hand, institutions were 
just reporting “wish lists,” deferred project costs might not have much to do with 
what had recently been constructed. By implication, if there is a strong correlation 
between recent construction and decreased need, it is plausible that institutions had 
worked from something like an inventory of needs, and that as projects in an area 
were completed, needs in that area would be reduced. To test this, institutions were 
examined whose deferred capital project needs had decreased from the amount they 
reported in 1994 to the amount they reported in 1996. The size of the decrease was 
correlated with the amount of space either constructed in 1994-1995 or scheduled for 
construction in 1996 or 1997, since both of these should reduce reported deferred 
capital project needs. The correlation was .41, a moderate size correlation. 


Apparently, the institutional plans for construction reported in 1996 took into 
account the amount of construction and construction scheduling that had occurred. 
By implication, deferred construction needs as reported by institutions represented 
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thoughtful judgments about the institutions’ actual construction needs and did not 
appear to be “wish lists” of desired research facility projects. 


A simular test was performed using repair/ renovation costs, with less clear-cut 
results. For deferred repair/ renovation, 126 institutions’ deferred 

repair/ renovations needs increased (representing an aggregate increase of $1.8 
billion in deferred repair/ renovation), 303 remained constant, and 130 institutions’ 
deferred construction needs decreased (representing an aggregate $863 million 
reduction of need), with a net increase of deferred repair needs of $970 million in 
constant 1995 dollars. The amount of scheduled and completed repair/ renovation 
activity was correlated .27 with the amount of decrease in need, a somewhat weaker 
correlation than was found for construction. 


A case-by-case examination of the data suggested that when substantial repair 
activity occurred, the amount of repair reported as deferred decreased by more than 
the amount of the repair. It may be that some of the deferred repairs were redefined 
as need for consiruction, when the extent of repairs required became more evident. 
In any case, the judgment of deferred repair/ renovati." need seems to involve 
both: (1) assessing the amount of repairs needed and subtracting the amount of 
repairs completed or scheduled; and (2) making judgments about the balance of the 
deferred repair needs and how they should be handled. 


A second hypothesis that could explain why construction and repair/ renovation 
planned needs increased from 1994 to 1996 would be that institutions were more 
likely to report having institutional plans in 1996 than in 1994. In the aggregate, this 
does not appear to be the case for construction planning; 142 institutions reported 
deferred plans for construction in institutional plans in 1994, compared with 131 in 
1996 (a decrease of 11). There was not a perfect overlap between the two years. 
Sixty percent of the institutions reporting construction plans in 1994 also reported 
plans in 1996, but 11 percent of institutions not reporting construction plans in 1994 
did report them in 1996. 


Table 6-3 shows differences between years in reporting of construction and 

repair/ renovation deferred needs. The average cost of deferred construction needs 
of those reporting in 1994, but nct in 1996, was a bit smaller than those reporting in 
1996, but not in 1994 ($22 million versus $26 million). However, the number of 
institutions reporting deferred construction needs in institutional plans was 
somewhat larger (57 versus 46), so that the aggregate need was roughly constant 
($1.2 billion). Therefore, the net increase of $259 million in deferred construction in 
constant 1995 dollars came mainly from those reporting deferred construction plans 
in both years (because the average sizes of their plans increased from $37 million to 
$41 million). 
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Table 6-3. Consistency in reporting deterred construction 


and repair renovation needs: 1994 and 1996 


in millions) 


CONSTRUCTION 
Average 1994 Average 1996 
1994 Cost of 1996 Cost of 
Need in Need in Number of Cost of Cast of 
ong Deferred . Deferred 
1994 Plan 1996 Plan Institutions - Deterred Deferred 
Need ’ Need 
N No 372 
ve No 57 $1265 $22 
Yes ar $1183 26 
Y Yes 8S 3.105 37 3.447 4 
la 560 4370 4630 
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Need ' Need 
No wW3 
y No be] $355 $6 
if Yes 90 $1164 $13 
ve Yes 11 1.465 13 1,606 14 
-_ 
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[he average cost of deferred repair/ renovation projects did not change much ($14 
million versus $13 million) between 1994 and 1996 for institutions reporting in both 
vears. Iherefore, to account for the increase in deferred repair/ renovation projects, 
attention should be focused on institutions reporting in one year and not the other 
[his examination yields two observations: (1) more institutions reported deferred 
repair/ renovation projects in 1996 than in 1994; and (2) the average amounts per 
institution reported were much larger in 1996 than in 1994. Thirty-four more 
institutions reported deferred repair/ renovation projects in 1996 than in 1994 (201 
versus 167). The institutions reporting deferred repair needs for the first time in 
1996 reported much larger deferred repair needs than those who reported in 1994 
but not in 1996 (an average deferred need of $13 million per institution compared 
with $6 million). Thus, a larger number of institutions reported larger deferred 


projects accounts for the large increase in planned repair/ renovation. 


in sum, then, there 1s good reason to believe that deferred needs for capital projects 
included in institutional plans actually increased from 1994 to 1996 by nearly $1.7 

billion. Most of this increase was due to increased needs for repair/ renovation ($1.1 
billion). This increase in repair/ renovation deferred needs was due to an increased 
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number of institutions identifying larger deferred needs on the average. The 


for by the increasing scope of existing deferred construction projects among, roughly 


| 
| smaller increase in deferred construction needs ($.6 billion) was largely accounted 
| 
| the same institutions in 1996 as in 1994 


| Since estimating the costs of deferred projects ts of great policy relevance, an 

alternative method of estimating unfunded construction and repair/ renovation 
needs was tested to determine whether it vielded an estimate consistent with this 
estimate of $9.3 billion. That approach relied on institutional estimates of how 

| much additional space was needed in each field and what proportion of the space in 

| the field required repair/renovation. [his alternative, described in Appendix E, 

| yielded an estimate ($8.0 billion) in fair accord with the current method. This 

| convergent validation provides additional assurance that the estimate of $9.3 billion 

in unfunded need for construction and repair/ renovation of S&E research space ts a 

| reliable one 


To What Extent Did Colleges and 
Universities Have Deterred 
Capital Projects tor the Central 
Campus Infrastructure? 


[he facilities in which S&E research 1s conducted are supported by a campus 
infrastructure of walkways and roads, wiring for telecommunications and 
electricity, sewers and drains, air handling, waste storage and disposal and the like 
It is difficult to establish how much of this central campus infrastructure supports 


the work of S&E research compared with other academic or residential needs. As 
noted in Chapter 1, 56 percent of all academic space is devoted to S&E, and nearly 
half of that space (48 percent) is for S&E research. There is concern that central 
campus infrastructures are not adequate to meet S&E research burdens on them 


In 1996, research-performing institutions repc 1 deferred construction and 

repair/ renovation costs affecting their contral ce" pus infrastructure. The estimated 
costs for these projects, both those included in institutional plans and those that 
were not, totaled $2.5 billion (Ta’ 'e 6-4) 
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Table 6-4. txpenditures tor deterred capital proyects to construct of repair reno ate 
central campus intrastructure by institution type, type of proyect 


and whether project was included in institutronal plans 


ion millions ot dollars 


Included in Not Included in 
Institutional Plens Instrtutrone! Plans 
To construct | To repeir/renovate | To construct | To repair renovete 
{ 
inetit new central eusting centra new central eusting central Tote! 
cempus campus campus campus 
infrastructure infrastructure intrastructure intrastructure 
, y ‘ ‘ ¥ af , ‘ . . 


\pproximately two-thirds of the total deferred cost to either construct or 
repair/ renovate the central campus infrastructure (68 percent) was included in 
institutional plans ($761 million + $897 million divided by $2.5 billion). Almost all 
of the deferred central campus infrastructure costs estimated by the nondoctorate- 
granting institutions (97 percent, or $23 million + $83 million divided by $109 


million) were included in institutional plans 


It should be noted that this $2.5 billion in deferred central campus infrastructure 
costs 1s in addition to the $9.3 billion identified above. Since 56 percent of all 
academic space 1s devoted to S&E, and 48 percent of that space ts research space, a 
conservative estimate of S&E research needs for central campus infrastructure might 
be calculated as $.7 billion ($2.5 billion x .56 x 48). It should be recognized that (1) 
S&E research is probably more demanding of central campus infrastructure than 

| other space, and (2) it is more difficult to prorate infrastructure costs than research 
facilities costs. Thus, $.7 billion is a very conservative estimate of the S&E research 


infrastructure deferred project costs 


Combining this $.7 billion with the $9.3 billion in deferred S&E research capital 
projects estimated above, the total deferred S&E research facilities and infrastructure 
| needs of colleges and universities totalled $10 billion 
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Historically 
Black 
Colleges and 
Universities 


Highlights . . . 


In 1996, the 68 research-performing Historically Black 
Colleges and Universities (HBCUs) contained 9 million net 
assignable square feet (NASF) of science and engineering 
(S&E) space. Slightly over a quarter of this space, 2.4 million 
NASF or 26 percent, was considered to be research space. 


Ninety-seven percent of the research-performing HBCUs 
reported research space in the biological sciences outside of 
medical schools and 79 percent had S&E research space in the 
physical sciences. 


The construction of S&E research space in HBCUs has 
declined steadily since fiscal years 1990-1991, from $42.5 
million to $21.3 million in fiscal years 1994-1995. 


Expenditures for repair/ renovation fluctuated since fiscal 
years 1990-1991, decreasing from $24.2 million in 1990-1991 to 
$9.6 million in 1992-1993, and then increasing to $22 million in 
1994-1995. 


All research-performing HBCUs reported a need for 753,103 
additional NASF of S&E research space, only 22 percent of 
which was scheduled for construction in fiscal year 1996 or 
1997. 


The HBCUs reported that 328,382 NASF of S&E research 
space needed major renovation or replacement, of which 13 
percent was scheduled in fiscal year 1996 or 1997. 


HBCUs reported a total of $302 million in S&E capital projects 
that were needed but had to be deferred because there was 
not sufficient funding available. 
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Background 


For over a century, HBCUs have played an important role in the higher education of 
black students. In the fall of 1993, over 282,000 students attended the 107 colleges 
and universities considered HBCUs by the U.S. Department of Education. 


Many of the HBCUs are relatively small institutions, with considerably less research 
space than other research-performing institutions. Given budget constraints in 
recent years, the construction of S&E research space has been limited. Yet, HBCUs 
are important to the production of black scientists and engineers. Although they 
enroll only 17 percent of all black college students nationwide, HBCUs awarded 44 
percent of all bachelor’s degrees in the sciences that went to black students in 1990 
(Academe, January/February 1995). 


This chapter profiles S&E research facilities at the research-performing HBCUs; and 
examines the amount of S&E space, its adequacy and condition, capital project 
activity, funding sources, and the need for additional or renovated space. 


The Survey Questions 


The profile of research facilities in HBCUs presented in this chapter is based upon 
all survey questions examined in previous chapters. 


Data Considerations 


The National Advisory Committee on Black Higher Education and Black Colleges 
and Universities identified 107 HBCUs.! Of this group, 29 reported separately 
budgeted research expenditures in 1988, the year in which the first, full-scale 
facilities survey was conducted by NSF. All of these institutions were included in 
the 1988 sample and in subsequent samples. In 1992, NSF identified an additional 
41 HBCUs that had separately budgeted research and development (R&D) 


'The National Center for Education Statistics (NCES) and NSF both used the list developed by the 
White House Initiative on Historically Black Colleges and Universities to identify HBCUs. The 
discrepancy in the numbers of HBCUs reported by NCES (105) and NSF (107) results from differences 
in the way multi-campus institutions were counted. NSF counted each campus of multi-campus 
institutions as a separate unit; NCES considered multi-campus institutions as single entities 
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expenditures. In 1992, the survey sample included the original panel of 29 
institutions, and the additional 41, for a total of 70 research-performing HBCUs. 
Two HBCUs, however, did not have R&D expenditures in 1994 or 1996, ; esulting in 
a total of 68 research-performing HBCUs for those two years 


As a result of these additional HBCUs, two sets of estimates can be provided. 
Previous reports have focused on the original panel of 29 HBCUs. This report 
breaks from that tradition and presents data on the larger group of HBCUs, from 
1992 to 1996. Trends in results based on the panel of 29 HBCUs (from 1988) can be 
found in tables presented in Appendix F, “ Detailed Statistical Tables.” 


The reader also should keep in mind an important difference between the HBCUs 
profiled in this chapter and the research-performing colleges and universities 
discussed in the previous six chapters. HBCUs with any R&D expenditures are 
included in the sampling universe. The criterion for all other colleges and 
universities is more restrictive; they must have R&D expenditures of $50,000 or 
more. Many of the HBCUs discussed in this chapter, then, are predominantly 
teaching institutions with limited research needs. 


Findings 


How Much Research Space Did 
HBCUs Have? 


The 68 research-performing HBCUs contained 9.0 million NASF of S&E space in 
1996. Slightly over a quarter of this space (2.4 million NASF or 26 percent) was 
considered to be research space (Table 7-1). 


The total amount of S&E space in research-performing HBCUs has fluctuated 
somewhat since 1992. In that year, HBCUs reported a total of 9.1 million NASF of 
S&E space. Two years later, those same institutions reported 7.9 million NASF. In 
1996, the HBC Us reported 9.0 million NASF of S&E space, an amount close to that 
reported four years earlier. 
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Table 7-1. Trends in the amount of space assigned to science and engineering (S&E) fields at 
Historically Black Colleges and Universities: 1992-1996 
(Net assignable square feet in millions) 


Index 1992 1994 1996 
Total S&E space 9.1 7.9 9.0 
SAt POSE al n SI} cil oe 2 “y 2 2 én 4 
SAE research Space as a percentage 
Sh ‘> 5 IY 28% 26% 
SOU RE} National Science foundation SRS 190n Suney of Screntutic and t ngineening Research facilites 
al Co PROS and (oniversities 


[he S&E research space also has shifted since 1992, from 2.9 million NASF in that 
year, to 2.2 million NASF in 1994, to 2.4 million in 1996. S&E research space has 


declined steadily, from 32 percent to 28 percent to 26 percent in the same three time 


periods. 


In What Fields Did HBCUs Have 
S&E Research Space? 


Like other research-performing colleges and universities, F1BCUs were most likely 
to have S&E research space in the biological sciences outsice of medical schools and 
in the physical sciences. In 1996, 97 percent of the research-performing HBCUs 
reported they had S&E research space in the biological sciences outside of medical 
schools. Seventy-nine percent of the HBCUs indicated that they had S&E research 
space in the physical sciences (Table 7-2). 


Compared to all research-performing institutions, the HBCUs were less likely than 
others in that category to have S&E research space in all fields (excepting the 
biological sciences outside of medical schools and the agricultural sciences). When 
compared to nondoctorate-granting institutions (the group most similar to the 
HBCUs in composition), the HBCUs were less likely to have S&E research space in 
all fields except the biological sciences outside of medical schools, the agricultural 
sciences, and mathematics (compare Table 7-2 with Table 1-5). 


Page 7-4 Chapter 7: Historically Black Colleges and Universities 


bb 


Table 7-2. Trends in the percentage of Historically Black Colleges and Universities with 
science and engineering (S&E) research space and the amount of 


S&E research space by field: 1992-1996 


p ith h Amount of research space 
ercentage with research space (NASF in thousands) 
Field 1992 1994 1996 1992 1994 1996 
Bi I ak al SCIENCES 
utside medical schools Q 3% 83% Q7' 1137 480 39 3 
Physical scrences 72 70 79 75 280 352 
Psychology 27 40 49 25 33 $7 
Social scrences 46 45 56 78 (1 77 
Mathematics $4 43 54 34 36 44 
Computer sciences 36 37 49 53 52 64 
Earth, atmospheric 
and ocean sciences 29 16 22 64 $6 54 
Engineering 24 28 29 302 355 364 
Agncultural sclences 27 24 2b 497 455 595 
Medical sciences 
outside medical schools 26 28 26 147 141 77 
Biological sciences 
medical schools 3 4 4 121 159 50 
Medical sciences 
medical schools 5 4 4 187 69 84 


SOURCE National Science foundation/SRS. 1996 Suney of Scientific and Engineering Research facilities at ¢ olleges and 


tC niversities 


In 1996, the agricultural sciences dominated the S&E research space, with 595,000 
NASF. Similar to other research-performing institutions, the amount of S&E 
research space in the agricultural sciences was disproportionate to the number of 
HBCUs that had space in that field; only 26 percent had S&E research space in the 
agricultural sciences in 1996. The biological sciences outside of medical schools had 
393,000 NASF of S&E research space in that same year. Over time, however, the 
amount of S&E research space in the biological sciences outside of medical schools 
declined, from 1.1 million NASF in 1992, to 480,000 in 1994, to 393,000 in the most 
current period. Medical science S&E research space outside of medical schools also 
declined, from 147,000 NASF in 1992, to 77,000 in 1996 (Table 7-2). 


Fields in which S&E research space in HBCUs increased at least 20,000 NASF 
between 1992 and 1996 include the physical sciences, from 275,000 NASF in 1992, to 
352,000 in 1996; engineering, from 302,000 NASF to 364,000 NASF in that time 
period; and agricultural sciences, from 497,000 to 595,000 NASF. 
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Did the HBCUs Consider the 
Amount of S&E Research Space 
to be Adequate? 


In 1996, as in 1994, HBCUs were more likely to report that space in the computer 
sciences Was inadequate than in other S&E fields (Table 7-3). Fifty-seven percent of 
all HBCUs with S&E research space in the computer sciences indicatec' in 1996 that 
the amount of space was inadequate. [his percentage declined from 1994, when 79 
percent of all HBCUs indicated inadequate space. It should be noted that S&E 
research space in the computer sciences increased between 1994 and 1996, from 


52,000 NASF to 64,000 NASF (Table 7-2). 


Table 7-3. Trends in the percentage of Historically Black Colleges and Universities 
reporting inadequate amounts of science and engineering (S&E) 
research space in existing fields: 1992-1996 


Field 1992 1994 1996 

Biok gical sciences-- 

outside medical schools 39% 44% 50% 
Physical sciences 50 49 45 
Psyc hology 68 77 48 
Social sciences 4] 43 4? 
Mathematics 45 68 30 
Computer sciences 44 79 57 
Earth, atmospheric 

and ocean sciences 49 45 $4 
Engineering +6 53 6 
Agricultural sciences s7 25 a) 
Medical sciences-- 

outside medical schools 50 53 28 
Biological sciences-- 

medical schools 0 0 0) 
Medical sciences-- 

medical schools 30) 33 33 


SOURCE: National Science | oundation/SRS, 1996 Survey of Scientific and Engineering Research facilities 


at Colleges and Universities 


At least half of the HBCUs reported in 1996 an inadequate amount of S&E research 
Space in engineering (56 percent) and in the biological sciences outside of medical 
schools (50 percent). Interestingly, the amount of engineering S&E research space 
increased steadily from 1992, from 302,000 NASF to 364,000 NASF four years later. 
Biological research space declined dramatically, however, as noted above. 
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What Was the Condition of 
Research Space in the HBCUs? 


In 1996, 14 percent of the S&E research space in the HBCUs was evaluated as 
“requires major renovation or replacement to be used effectively.” This amounted 
to 336,000 NASF. In 1994, 16 percent of the research space, or 352,000 NASF, was 
evaluated in the same way. Only 8 percent of the S&E research space (232,000 

N ASF) was thought to require major renovation or replacement in 1992 (Table 7-4). 


Table 7-4. Trends in the percentage and amount of science and engineering (S&E) 
research space in Historically Black Colleges and Universities 
considered to require major renovation or replacement: 1992-1996 


Requires major renovation or replacement 1992 1994 1996 
Percentage of Spade € 3% 16% 14% 
NASF in thousands 232 352 $36 

SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges 


and /niversities 


How Much Construction and 
Repair of S&E Research Space 
Have HBCUs Undertaken? 


Since 1990-1991, the amount spent to construct S&E research space at the research- 
performing HBCUs has declined dramatically, from $42.5 million in 1995 constant 
dollars to $21.3 million in fiscal years 1994-1995. The fields in which HBCUs 
constructed space varied from year to year. In 1992-1993, for example, the majority 
of construction (71 percent) occurred in the biological sciences. In fiscal years 1994- 
1995, the earth, atmospheric, and ocean sciences dominated the construction of S&E 
research space in HRCUs, with $14.5 million. In the two previous fiscal years, only 
$1.8 million was spent to construct space in that field (Table 7-5 and Figure 7-1). 
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Table 7-5. Trends in the construction of science and engineering (S&E) research projects at 


Historically Black Universities and Colleges by field: 1990-1995 


(constant 1995 dollars in thousands)’ 


Field 7990-1991 1992-1993 1994-1995 

Total $42,482 $30,220 $21,346 
Biological scrences, outside medical schools 7 884 20,870 68 
Physical sciences 6 184 1126 
Psys Nology 406 {) ) 
Social scrences . .) 2 O00 
Mathematics 3554 () ) 
Computer scrences 0) 

Earth, atmospheric, and ocean sciences 2615 1845 14 464 
Engineenng 2100 () 
Agncultural scrences 7 263 2 993 4197 
Medical sciences, outside medical schools 9 492 0) 0 
Biological scrences, medical schools 0 663 ) 
Medical sciences, medical schools 0 0 0) 
Other 5.085 625 () 


*Combined with psychology im 1992 


I 


Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Censuss Composite tixed-Werghted 


rice Index for Construction 


SOU RCE: National Science foundation/SRS, 199¢ 


{iy 


versifies 


i Scienti fi and tngineering Reve arc? 


Figure 7-1. 


Trends in Funding for New Construction at HBCUs 


$ 
$42.5 
$4 
, ox 
Z $20.0 $ 
$10 > 
$ ™™ 


19901-1991 


Xource. National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research fac 


1992-1993 


ves at Colleges and Universives 


1994-1995 
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In fiscal years 1994-1995, HBCUs spent only slightly more to repair/ renovate S&E 
research space ($22 million) as they did to construct space ($21.3 million). Unlike 
construction expenditures, repair/ renovation expenditures in HBCUs increased 
from fiscal years 1992-1993, from $9.6 million to $22 million. However, the 1994- 
1995 repair/ renovation expenditures were still lower than those in 1990-1991, when 
HBCUs spent $24.3 million (Table 7-6). 


Table 7-6. Trends in the repair renovation of science and engineering (S&F) research projects at 
Historically Black Colleges and Universities by field: 1992-1996 
(constant 1995 dollars in thousands) ' 


Field 7990-1991 1992-1993 1994-1995 

Total $24,222 $9,594 $21,959 
Biological sciences, outside medical schools 2 963 752 4643 
Physical sciences 17 390 4159 3 361 
Psychology 0) Q) 

Social scrences . () 8H) 
Mathematics 4.908 557 

Computer SCIENCES , 500 293 268 
Earth, atmosphernc, and ocean sciences 0 105 Q 
Engineering 0 554 9551 
Agri ultural scrences 174 1 691 HOO 
Medical sciences, outside medical schools S62 607 428 
Biological sciences, medical schools 0 506 1.700 
Medical sciences, medical schools Q27 0 171 
Other 0 371 353 


*Combined with psychology in 1992 
Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite tixed-Weighted 


Price Index for Construction 


SOU RC} National Science | indation/SRS. 1996 Sumey i Screntifie mod tr neering Research fa fies at ( pm 


Cniver 


How Did HBCUs Fund 
Construction and 
Repair/Renovation Projects? 


Similar to fiscal years 1992-1993, in 1994-1995, HBCUs relied primarily on state and 
local governments to fund construction projects. In both those years, state and local 
governments provided more than three-quarters of the total construction funding. 
In both 1992-1993 and 1994-1995, the Federal government provided 16 percent of 
construction funding. In fiscal years 1990-1991, however, the Federal government 
funded 35 percent of construction at HBCUs, and state and local government 
funded only 48 percent of these projects (Table 7-7). 
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Table 7-7. Trends in the sources of funding for construction 
at Historically Black Colleges and Universities: 1990-1995 


Source of Funding 1990-19917 1992-1993 1994-1995 
Dollar contribution (in millions)’ 
All sources 842 632 $30,249 S21 34 
Federal government 14.75 4785 § 342 
State/local government 20,424 23.617 16 79% 
Private donations Q 291 
Institutional funds 5,269 185 117 
Tax exempt bonds 
Other debt Q 
Other sources 2,187 1662 
Relative contribution 
Federal government 5 16 16 
State/local government 48 78 79 
Private donations 0) 1 
1 f 4 


Institutional funds 2 
Tax exempt bonds Q 
Other debt 0 
Other sources 


Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite 
fixed Weighted Price Index for Construction 
SOURCE: National Saence foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities 


at Colleges and Universities 


In 1992-1993 and 1994-1995, the Federal government provided a much larger 
percentage of the repair/ renovation funding to HBCUs than it did construction 
funding. In fiscal years 1992-1993, 53 percent of the total repair/ renovation funding 
came from the Federal government, and in fiscal years 1994-1995, 47 percent came 
from that source. In 1990-1991, only 17 percent of all repair/ renovation dollars were 
provided by the Federal government (Table 7-8). 
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Table 7-8. Trends in the sources of funding for repair renovation 
at Historically Black Colleges and Universities: 1990-1995 


Source of Fund: 1g 


1990-1997 


1992-1993 


1994-1995 


Dollar contribution (in thousands)’ 
Ail sources 

rederal povernime nt 

State local government 

Private donations 

Institutional funds 

lax exempt bonds 

ther debt 


(Other sources 


$9 504 


Relative contribution 
tederal government 
State local government 
Private donations 
nstitutional funds 
lax exempt bonds 
(other debt 
(other sources 


Funding from state and local governments for repair/ renovation declined 
dramatically from fiscal years 1990-1991, in dollars as well as proportions. In 1990- 


1991, state and local governments provided HBCUs with $20 million (82 percent of 
all funding) to repair/ renovate S&E research facilities. Two years later, funding 
from state and local governments to HBCUs totaled $2.2 million, only 23 percent of 


all repair/ renovation funding. 
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What are the S&E Facilities 
Needs of HBCUs? 


HBCUs reported a total of $302 million in S&E capital projects that were needed but 
had to be deferred because there was not sufficient funding available. [These 
included $196 million in projects to construct S&E research space and $106 million to 
repair/ renovate existing S&E research space. Eighty-two percent of the 

construction needs and 71 percent of the repair/ renovation needs had been 


identified in institutional plans (Table 7-9) 


Table 7-9. Expenditures for deterred capital projects to construct or repair renovate 
science and engineering (S&E) research facilities at HBCUs by institution type 
type of project, and whether project was included in institutional plans 
(dollars in millions) 


Induded in Not Included in 
Institutional Plans Institutional Plans 
To To 
To construct |repair/renovate} To construct |repair/renovate 
Institution type new S&E existing S&t new S&E existing S&t Total 
research research research research 
facilities facilities facilities facilities 
lotal $160 375 S36 $31 $30. 
Doctorate-granting 1 8 1 1 7 
Nondoctorate granting Qa 7 +5 10 241 
\ nl S SAS _, . x 


| Doctorate-granting HBCUs accounted for 24 percent of all deferred capital project 
| needs, 31 percent of construction needs and 8 percent of repair/ renovation needs 
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Chapter 8 


Nondoctorate- 
Granting 
Institutions 


Highlights . . . 


Nondoctorate-granting institutions covered in the survey are 
research-performing institutions that do not grant doctorates. 
They consist of liberal arts institutions (institutions that 
primarily award bachelor’s degrees and that grant more than 
half their degrees in the liberal arts) and comprehensive 
universities (which offer a liberal arts program along with 
other programs, such as engineering and business). 


The comprehensive universities accounted for 83 percent of 
the total S&E space among the nondoctorate-granting 
institutions in 1996 (23.9 million NASF), and 76 percent of the 
S&E space designated for research (4.4 million NASF). 


The biological sciences outside medical schools and the 
physical sciences accounted for half of the S&E research space 
in the nondoctorate-granting institutions in 1996. 


Eighteen percent of the S&E research space in the 
nondoctorate-granting institutions (1.1 million NASF) was 
considered to require major renovation or replacement. 


Comprehensive universities accounted for 89 percent ($294.5 
million) of the S&E construction dollars among the 
nondoctorate-granting institutions in fiscal years 1994-1995. 


Ninety-nine percent of the construction funding for 
comprehensive universities was provided by state and local 
governments in fiscal years 1994-1995. 


Nondoctorate-granting institutions reported $772 million in 
capital projects that were needed but had to be deferred 
because sufficient funding was not available. 
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Background 


Although the doctorate-granting institutions contain the majority of S&E research 
space, the nondoctorate-granting institutions play an important role in the S&E 
enterprise. The significance and visibility of the nondoctorate-granting institutions 
has increased in recent years, as educators and policy makers recognize their 
contributions to the production of scientists, engineers, science teachers, anc 
mathematics teachers for our nation’s elementary and secondary schools 


Following the 1994 procedure, this chapter uses the 1996 sample to provide insizats 
into several issues regarding S&E research facilities at nondoctorate-granting 
institutions 


The Survey Questions 


[he profile of nondoctorate-granting institutions presented in this chapter is based 
upon all survey questions considered in previous chapters. 


Data Considerations 


The nondoctorate-granting institutions contribute to S&E research primarily 
through educating and training students to become either researchers or science and 
mathematics teachers in elementary and secondary schools. Although considerable 
research does occur at these institutions, direct research is not their primary 
contribution. The current NSF facilities survey, designed to collect data on the size, 
condition, and needs of the nation’s research-performing colleges and universities, 
collects data from a sample of higher education institutions that report research and 
development (R&D) expenditures of at least $50,000 in S&E fields. 


The many colleges and universities that do not report such expenditures are not 
included in this survey. However, those institutions teach large numbers of 
students and award degrees in S&E fields to individuals who teach and conduct 
S&E research. Results from analyses reported in this chapter, however, cannot be 
generalized to undergraduate institutions that did not report R&D expenditures. 


The Carnegie Classification of Institutions of Higher Education is used to 
distinguish between two different groups of nondoctorate-granting institutions: 
comprehensive universities (colleges that offer a liberal arts program along with 
other programs, such as engineering, business administration, and nursing); and 
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liberal arts colleges (institutions that primarily award bachelor’s degrees and that 
grant more than half their degrees in the liberal arts).°- The NSF facilities sample 
includes 54 comprehensive universities that represent 136 institutions, and 26 liberal 
arts colleges that represent 52 such institutions. In addition, 42 of the Historically 
Black Colleges and Universities (HBCUs) are classified as comprehensive 
universities and 16 are classified as liberal arts colleges. Unlike the 1994 report, 
HBCUs are included, here, with either the comprehensive or liberal arts institutions, 
and are not presented separately. 


Since no medical schools are present among the nondoctorate-granting institutions, 
in the balance of this chapter, “biological sciences” are referred to without the 
qualifier “outside of medical schools.” 


Findings 


How Much S&E Research Space 
Did Nondoctorate-Granting 
Institutions Have? 


In 1996, the nondoctorate-granting institutions contained 29 million NASF of S&E 
space. A bit less than three-quarters (73 percent) of all nondoctorate-granting 
institutions were comprehensive universities. The comprehensive universities 
accounted for 83 percent of the total S&E space among the nondoctorate-granting 
institutions in 1996 (23.9 million NASF), and 76 percent of the S&E space designated 
for research (4.4 million NAS). Table 8-1 shows that liberal arts institutions utilized 
a slightly larger proportion of their S&E space for research than did comprehensive 
universities (27 percent versus 18 percent). This may be because comprehensive 
universities support S&E programs and research in many fields, while liberal arts 
schools tend to support the research of only a few disciplines (Table 8-2). 


2 This report uses the 1991 classification and not the more recent 1995 classification. This earlier 
classification was used in the 1994 facilities report and provides some consistency with that effort 
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Table 8-1. Distribution of science and engineering (S&E) space at 
nondoctorate-granting institutions: 1996 


Nondoctorate- : ; 
Comprehensive} Liberal Arts 
granting 
Total S&E space (NASF in millions) 29 23.9 5.1 
S&E research space (NASF in millions 5.8 4.4 1.4 
S&E research space as a percentage of total 

spac og 20% 18% 27% 

SOURCE: National Science foundation/SRS. 1996 Surrey of Scientific and Engineering Research f ac ilities at ( olleges and 


i niversittes 


In What Fields Did Non- 
Doctorate-Granting Institutions 
Have S&E Research Space? 


sciences. 


Similar to the doctorate-granting universities, nondoctorate-granting institutions 
were most likely to have S&E research space in the biological sciences and in the 
physical sciences (Table 8-2). At least 90 percent of all nondoctorate-granting 
institutions had S&E research space in these two fields. Psychology and the social 
sciences followed; 71 percent of the nondoctorate-granting institutions had S&E 
research space in the former, and 63 percent in the latter. Only a third of 
nondoctorate-granting institutions had S&E research space in engineering, and 
slightly less than a fifth (19 percent) had S&E research space in the agricultural 
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Table 8-2. Percentage ot nondoctorate-granting institulions with 


science and engineering (S&E) research space and the amount of S&E research 


space by field 


Field Nanmartanste- 1. chensnel  tihend Acts 
granting 

Percentage with S&t research space 
Biological sciences 92% 92% 92% 
Physical scrences 90 90 92 
Psychology 71 71 72 
Social scrences 63 62 65 
Mathematics 90 48 54 
Computer scrences 54 56 50 
tarth, atmospheric, and ocean sciences 40 38 45 
[ ngineering 33 41 ) 
Agricultural sciences 19 24 . 
Medical sciences, outside medical schools 26 35 0 

Amount of S&E research space (NASF tn illions) 5.8 44 1.4 
Biological sciences 1.5 1.0 0.5 
Physical sciences 1.4 0.9 0.5 
Psychology 0.4 0.3 0.2 
Social sciences 0.3 0.3 0.3 
Mathematics 0.1 0.1 1 
Computer sciences 0.2 0.2 1 
Earth, atmospheric, and ocean sciences 0.3 0.2 <1 
Engineering 0.6 0.6 <1 
Agricultural sciences 0.6 0.6 <1 
Medical sciences, outside medical schools 0.3 0.3 <1 


SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at ( olleges and 


(Universities 


In 1996, the biological sciences and the physical sciences accounted for half of the 
S&E research space in nondoctorate-granting institutions. In liberal arts colleges, 
each of these fields occupied .5 million NASF. Together, they accounted for 71 
percent of the total 1.4 million NASF of S&E research space at these colleges. 
Biological and physical sciences accounted for somewhat less (43 percent) of S&E 
space in comprehensive universities. In part, this is because comprehensive 
universities were more likely to support research space in engineering (41 percent 
versus 9 percent), medical sciences outside medical schools (35 percent versus no 
space), and agriculture (24 percent versus 5 percent). 
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Did the Nondoctorate-Granting 
Institutions Consider the Amount 
of S&E Research Space to be 
Adequate? 


In 1996, over half of the nondoctorate-granting institutions with S&E research space 
in the biological sciences and in the physical sciences indicated that the amount of 
space in those fields was inadequate to meet current research commitments. 
Recalling the discussion of Table 2-1, the proportions of nondoctorate-granting 
institutions rating space as inadequate by field did not differ dramatically from that 
reported by doctorate-granting institutions. Comprehensive institutions were more 
likely to report that S&E research space in the biological sciences was inadequate 
than in any other field (54 percent rated biology space as inadequate). Liberal arts 
colleges, on the other hand, were more likely to report that S&E research space in 
the social sciences was inadequate (72 percent reported that space was inadequate) 
(Table 8-3). 


Table 8-3. Percentage of nondoctorate-granting institutions 
reporting inadequate amounts of science and engineering (S&E) 
research space in existing fields 


Field Nentactorate- Comprehensive | Liberal Arts 
granting 
Biological sciences 52% 54% 45% 
Physical sciences 51 48 59 
Psychology 42 37 60 
Social sciences 44 3 72 
Mathematics 32 5 23 
Computer sciences 47 45 50 
Earth, atmospheric, and ocean sciences 47 42 59 
Engineering 50 48 52 
Agricultural sciences 5 38 NA 
Medical sciences, outside medical schoo: 47 47 NA 
— 
SOURCE: National Scrence [oundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 


Universities 
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What Was the Condition of S&E 
Research Space in 
Nondoctorate-Granting 
Institutions? 


Eighteen percent of the S&E research space (1.1 million NASF) was considered to 
require major renovation or replacement in the nondoctorate-granting institutions. 
Recalling Table 2-2, an identical 18 percent of space in doctorate-granting 
institutions was reported as requiring major renovation or replacement. Nearly 
equal proportions of the S&E research space in comprehensive universities and 
liberal arts colleges (19 and 17 percent, respectively) were reported as requiring 
major renovation or replacement. These percentages represent 836,000 NASF in the 
comprehensive universities and 238,000 in the liberal arts colleges (Table 8-4). 


Table 8-4. Percentage and amount of science and engineering (S&E) 
research space in nondoctorate-granting institutions considered to require 


major renovation or replacement: 1996 


Nondoctorate- : , 
Comprehensive {Liberal Arts 
Percentage of space 18% 19% 17% 
NASF in thousands 1,074 836 138 
SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


Universities 


How Much Construction and 
Repair of S&E Research Space 
Did Nondoctorate-Granting 
Institutions Undertake? 


The nondoctorate-granting institutions spent $330.6 million to construct S&E 
research space in fiscal years 1994-1995. Comprehensive universities accounted for 
89 percent ($294.5 million) of the S&E construction dollars among the nondoctorate- 
granting institutions (Table 8-5). 


In both the comprehensive universities and the liberal arts colleges, the biological 
sciences dominated construction activity. For comprehensive universities, $128.6 
million of the total $294.5 million was spent to construct S&E research space in the 
biological sciences. In liberal arts colleges, the biological sciences accounted for 89 
percent of all construction dollars ($32 million). 
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Table 8-5. Expenditures to construct science and engineering (S&E) 


research space in nondoctorate-granting institutions by field: 1994-1995 


(dollars in millions) 


Field Nondoctorate- | -omprchensive | Liberal Arte 
granting 
Total $330.6 $2945 $36.1 
Biological sciences 160.6 128.6 32.0 
Physical sciences 96.8 93.3 35 
Psychology 0.0 0.0 0.0 
Social sciences 0.6 0.6 0.0 
Mathematics 0.4 04 0.0 
Computer sciences 0.0 0.0 0.0 
Earth, atmospheric, and ocean sciences 15.2 14.5 0.7 
Engineering 0.0 0.0 0.0 
Agricultural sciences 4.0 4.0 0.0 
Medical sciences, outside medical schools 30.3 30.3 0.0 
Other sciences 22.7 22.7 0.0 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


Universities 


The comprehensive universities spent another $93.3 million on construction in the 
physical sciences, while liberal arts colleges spent $3.5 million in construction in the 


physical sciences. 


Expenditures to repair/ renovate S&E research space in the nondoctorate-granting 
institutions were somewhat more evenly distributed across S&E fields than were 
construction expenditures. However, of the $51.1 million spent by comprehensive 
institutions to repair/ renovate existing S&E research space, two fields absorbed 
more than $10 million each in repair and renovation. Comprehensive universities 
spent $14.8 million to repair/ renovate S&E research space in engineering and $11.8 
million to repair/ renovate S&E research space in the social sciences. Another $9.5 
million was spent on physical science research space, and $8.2 million was spent on 


the biological sciences (Table 8-6). 
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Table 8-6. Expenditures to repair/renovate science and engineering (S&E) 
research space in nondoctorate-granting institutions by field: 1994-1995 
(dollars in millions) 


Field NenGertennte- 1 eschensivel lihavel fats 
— 

| otal $76.8 $51.1 $25.7 
Biological scrences 16.4 8.2 8.2 
Physical sciences 19.0 95 95 
Psychology 3.4 0.0 34 
Social sciences 14.2 11.8 2.4 
Mathematics 0.7 0.0 0.7 
Computer sciences 1.8 0.6 1.2 
tL arth, atmospheric, and ocean sciences 4.7 47 0.0 
I ngineenng 15.1 14.8 0.3 
Agncultural sciences 1.0 1.0 0.0 
Medical sciences, outside medical schools 0.0 0.0 0.0 
Other sciences 04 0.4 0.0 

Ss RCT: Na al Science ! la SRS, 1996 Suney of Scre and tngineering Research fa es at Colleges and 


The liberal arts colleges spent the most to repair/ renovate S&E research space in the 
physical sciences ($9.5 million). The biological sciences accounted for another $8.2 
million of the repair/ renovation expenditures of liberal arts colleges in fiscal years 
1994-1995. 


How Did Nondoctorate- 
Granting Institutions Fund 
Construction and 
Repair/Renovation Projects? 


The bulk of funding for construction at nondoctorate-granting institutions came 
from state and local governments (88 percent). Smaller proportions came from 
private donations (5 percent) and institutional! funds (4 percent); and a small 
amount (2 percent) of total construction funding for S&E research space in the 
nondoctorate-granting institutions came from the Federal government. 


Comprehensive universities funded construction quite differently than did liberal 
arts colleges. Almost all (99 percent) of the construction funding for comprehensive 
universities was provided by state and local governments in fiscal years 1994-1995. 
The majority of construction funding in the liberal arts colleges came from two 
sources, private donations (44 percent) and tax-exempt bonds (40 percent). 
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Table 8-7: Sources of funding to construct science and engineering (S&E) 


research space at nondoctorate-granting institutions: 1994-1995 


Source of Funding Nondoctorate- Comprehensive | Liberal Arts 
granting 
Dollar contribution (in millions) ' 
All sources $330.6 $294.5 $36.1 
Federal government 5.2 32 20 
State/local government 290.5 290.5 0.0 
Private donations 16.0 0.0 16.0 
Institutional funds 1.4 0.8 +6 
Tax-exempt bonds 14.5 0.0 14.5 
Other debt 0.0 0.0 0.0 
Other sources 0.0 0.0 0.0 
Relative contribution 
Federal government % 1% 6% 
State/local government 88 99 Q 
Private donations 5 0 44 
Institutional funds 1 0 10 
Tax-exempt bonds \ 0 40 
Other debt ) 0 0 
Other sources 0 Q 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and i n@neering Research facilities at Colleges and 
g RB 


Lniversities 


State and local governments also provided the largest share of repair/ renovation 
funding at nondoctorate-granting institutions (44 percent), although other sources 
provided substantial amounts. Private donations (22 percent), institutional funds 
(12 percent), and Federal government funds (11 percent) accounted for 45 percent of 
repair/ renovation funds. 


As with construction, comprehensive universities and liberal arts colleges used 
different sources to fund the repair/ renovation of S&E research space. 
Comprehensive institutions relied heavily on state and local governments (64 
percent), as well as the Federal government (17 percent). All of these funds 
accounted for little of the liberal arts colleges’ repair/ renovation funding (less than 1 
percent altogether). Sixty-three percent of all repair/ renovation funding for S&E 
research space in liberal arts colleges came from private donations (Table 8-8). 
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Table 8-8: Sources of funding to repair renovate science and engineering (S&F) 
research space at nondoctorate-granting institutions: 1994-1995 


Nondoctorate- 


Other sources 


Source of funding Comprehensive | tiberal Arts 
granting 
- 
Dollar contribution (in millions)' 
All sources $76.8 $51.1 $25.7 
Federal government 8.8 8.7 0.0 
State/local government 32.6 32.6 0.0 
Private donations 17.0 0.9 16.1 
Institutional funds 9.5 6.6 2.9 
Tax-exempt bonds 6.6 0.0 6.6 
Other debt 23 23 00 
Other sources 0.0 0.0 0.0 
Relative contribution 
Federal government 11% 17% O% 
State/local government 42 64 0 
Private donations 22 2 63 
Institutional funds 12 13 11 
Tax-exempt bonds y 0 26 
Other debt ; 4 0) 


SOURCE: National Science | 


Universities 


What Were the S&E Facilities 
Needs of Nondoctorate-Granting 


Institutions? 


indation SRS 


1996 Survey 


f Scientific and Engineering Research Facilities at Cr 


Hege , al | 


Nondoctorate-granting institutions reported $772 million in capital projects that 
were needed but had to be deferred because sufficient funding was not available. 
Forty-seven percent of these costs were for construction projects, while the balance 
(53 percent) was for repair/ renovation projects. Overall, 80 percent of these 
deferred costs were identified in institutional plans; 88 percent of deferred 
construction needs and 72 percent of repair/ renovation projects had been included 
in institutional plans (Table 8-9). 
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Table 8-9. Expenditures for deterred capital projects to construct or repair renovate 
science and engineering (S&F) research facilities at nondoctorate-granting institutions 
by institution type, type of project, and whether project was included in institutional plans 
(dollars in millions) 


Included in Not Included in 
institutional Plans institutional Plans 
To To 
iii repair/renovate repair/renovate 

Institution type To construct new| existingS&£ {To construct new] existing S&E Total 

S&£ research research S&E research research 

facilities facilities facilities facilittes 
Total $322 $295 $42 $113 $772 
Comprehensive 249 195 39 93 576 
Liberal Arts 73 100 ; 20 196 

S & Natrona! Soence 7 SRS. 1996 SuNey No 27 ges g Kesear 2 f PQS a f f 


Comprehensive institutions accounted for three-quarters of all deferred capital 
project costs ($576 million divided by $772 million). Comprehensive institutions 
accounted for a larger proportion of construction costs (79 percent) than 

repair/ renovation costs (71 percent). 


Liberal arts colleges had more extensive plans than comprehensive institutions. 
Overall, 88 percent of liberal arts colleges’ deferred needs were identified in 
institutional plans (96 percent of construction needs and 83 percent of 
repair/renovation needs). By contrast, comprehensive institutions had identified 77 
percent of their deferred needs in institutional plans (87 percent of construction 
needs and 68 percent of repair/ renovation needs). 
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Chapter 9 


Animal Care 
Facilities Highlights . . . 


@ Eighty-eight percent of all research-performing institutions 
had laboratory animal facilities in 1996. 


@ Most of the laboratory animal research space--93 percent--was 
concentrated in the doctorate-granting institutions. 


¢@ institutions with animal research space reported that 82 
percent of this space fully met government regulations. 


@ Six percent of the institutions with animal research facilities 
were scheduled to construct animal facilities in fiscal year 
1996 or 1997, with a total estimated cost of $164.1 million. 
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Background 


Scientists in the fields of biology, agriculture, psychology, and medicine often use 
animals in conducting their research. Concern about the safekeeping and proper 
use of such animals prompted Congress to pass several different laws that regulate 
animal facilities used for research and housing--laws that provide guidelines for the 
humane care of animals used in research, teaching, and testing. Issues related to the 
housing of animals and the laboratories in which research is conducted are 
examined in this chapter. 


The Survey Questions 


Institutions estimated the amount of both anima housing space and animal 
laboratory space to arrive at a total amount of animal research space. In addition, 
institutions provided estimates of the amount of space that met government 
regulations, needed some repair or renovation to meet those regulations, or needed 
major repairs or replacement in order to meet regulations. Repair/ renovation costs 
and space as well as construction costs and NASF scheduled for fiscal year 1996 or 
1997, also were provided. (See Item 8 of the survey, in Appendix C.) 


Data Considerations 


Institutions were asked to include as laboratory animal facilities both departmental 
and central facilities that are subject to government and state policies and 
regulations concerning the humane care and use of laboratory animals. Not 
included were agricultural buildings that did not directly support research or that 
were not subject to government regulations; nor were areas for the veterinary 
treatment of animals. 
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Findings 


How Much Space Was Devoted 
to Animal Research? 


In 1996, 490 of the 560 research-performing institutions (88 percent) had laboratory 
animal facilities. The doctorate-granting institutions were more likely than the 
nondoctorate-granting institutions to have such facilities (93 percent and 79 percent 
respectively) (Table 9-1). 


Institutions reported a total of 12.2 million NASF of animal research space. Most of 
that space (11.4 million NASF) was contained in the doctorate-granting institutions 
Within the doctorate-granting institutions, 8.4 million NASF of the animal research 
space were in the top 100 universities and 3.0 million NASF were in the other 
doctorate-granting institutions. The nondoctorate-granting institutions reported .8 
million NASF of animal research space. 


In general, the distribution of animal research space approximated the distribution 
of S&E research space. The top 100 institutions accounted for 72 percent of all S&E 
research space and 69 percent of animal research space. The other doctorate- 
granting institutions hed 23 percent of the S&E research space and 26 percent of the 
animal research space; and the nondoctorate-granting institutions accounted for 4 
percent of the overall S&E research space and 7 percent of the animal research space 


(Table 9-1). 
Table 9-1. Amount and distribution of laboratory animal facilities 
by institution type: 1996 
Institutions with Laboratory Total Animal 
Animal Facilities Research Space 
Pre NASF Percentage of 
lastRution type Percentage of in Total Animal 
Number institutions Millions Research NASF 
Total 490 88% 12.2 100% 
Doctorate granting 297 93 11.4 Q3 
Top 100 in research 
expenditures 97 97 8.4 69 
Other 200 92 4.0 24 
Nondoctorate granting 192 79 08 7 
SOURCE: National Scence foundation/SRS. 1996 Survey of Scientific and Engineering Research Facilities at ¢ leges and 
lL nerversities 
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(Table 9-2). 


Overall, approximately two-thirds of the total animai research space (8.0 million 
N ASF) was used to house laboratory animals, and one-third (4.2 million NASF) was 
considered animal laboratory space. The relatively small amount of animal research 
space in nondoctorate-granting institutions was evenly divided between anima! 
housing space (.4 million NASF) and animal laboratory space (.4 million NASF) 


Table 9-2. Amount and distribution of laboratory animal space by use 


and institution type: 1996 


Animal Animal 
Housing Space Laboratory Space 
NAST Percentage of NASF Perceritage of 
institution type in Total Animal in lotal Animal 
Millions Research NASI Millions Research NAS# 
Total 8 | 6)? 4) 20 
Doc torate- granting 7.7 Os 7 ) 
Top 100 in research 
Oxpe nditures 5 649 26 51 
Other 19 3 11 7 
Nondoctorate granting 04 50 4 50 
SOURCE National Science foundation, SRS, 1996 Survey of Scentiic and Engineering Research facilites at Colleges and 


i niver fies 


How Much Animal Research 
Space Met Government 


Regulations? 


(Table 9-3). 


Institutions with animal research space reported that about 10 million NASF of that 
space (82 percent) met government regulations in 1996. Another 1.2 million NASF 
of the animal research space (10 percent) needed limited repair/ renovation to meet 
the regulations, and 1.1 million NASF (9 percent) needed major repair/ renovation 
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Table %3. Percentage of anmmal care research space meeting 


government regulations by institutional type: 1996 


Fully = Needs limited Needs major 
Instaution type # : repair/renovation to meet repair/renovation to meet 
° government regulations government regulations 

Total 2% O% 1% 
Doctorate-granting 8 

Top 100 in research 

expenditures 

Other Ka 4 
Nondoctorate-granting 92 6 

Percentages may not total to 100 due to rounding 
SOURCE: National Saence foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Col eges and Universities 


Nondoctorate-granting institutions were most likely to report their animal research 
space met government regulations, with 92 percent (.74 million NASF) in full 
compliance. Similarly, only 2 percent of the animal research space at the 
nondoctorate-granting institutions was reported to need major repair/ renovation to 
meet government regulations. 


How Much Construction and 
Repair/Renovation Was 
Scheduled for Animal Research 
Space? 


Overall, 30 of the research-performing institutions (6 percent of those with animal 
research facilities) were scheduled to construct animal facilities in fiscal year 1996 or 
1997. Twenty-six doctorate-granting universities were scheduled to construct 
facilities, and four of the nondoctorate-granting institutions had such construction 
scheduled (Table 9-4). 
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Table 9-4. Scheduled construction and repair renovation 
for laboratory animal facility improvement: 1996-1997 


institution Type Scheduled Construction Scheduled Repair/Renovation 
Number of Percent of Cost Number of Percent of Cast 
tastitutions institutions fin Millions) institutions lasttutions fin Milhans) 
Total 30 6% $164.1 72 13% $83.3 
Doctorate-granting 26 8 162.1 64 20 78.9 
Top 100 in research 20 20 1128 36 36 48.1 
expenditures 
Cnther 6 3 49.3 28 13 30.8 
Nondoctorate-granting a 2 2.0 8 3 44 
SOURCE: National Saence foundation/SRS, 1996 Survey of Scientific and Engineering Research F ac tities at Colleges and Universities 


The total estimated cost of animal facility construction was $164.1 million, with 99 
percent of the construction dollars ($162.1 million) in the doctorate-granting 
institutions. 


Research-performing institutions with animal research facilities were more likely to 
have scheduled repair/ renovation to improve their animal facilities than to have 
scheduled construction for fiscal year 1996 or 1997. In all, 72 institutions (13 
percent) had repair/ renovation scheduled. However, the total scheduled 

repair/ renovation costs ($83.3 million) were almost half the total scheduled 
construction costs of $164.1 million. The doctorate-granting institutions accounted 
for 95 percent of the scheduled repair/ renovation costs ($78.9 million). 


Scheduled construction of animal research space totaled 644,774 NASF (Table 9-5). 
The amount reported to need major repair/ renovation to meet government 
regulations was 1.1 million NASF. The total amount of space scheduled for 
repair/ renovation in fis-al year 1996 or 1997 was 531,821 NASF. Institutions 
reported that about 1.2 million NASF of animal research space needed limited 
repair/ renovation to meet government regulations. 
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Table 9-5. NASF scheduled for construction and repair/renovation 
of laboratory animal facilities: 1996-1997 


institution type Construction Repair/Renovation 
Total 644,774 531,821 
Doctorate-granting 637,775 518,655 
Top 100 tn research 384,711 313,041 
expenditures 
Other 253,064 205,614 
Nondoctorate-granting 7,000 13,165 


Components may not add to total due to rounding 


SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at € olleges and 


(Universities 
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Appendix A 


Technical Notes 


Technical Notes 


This appendix discusses the study methodology as well as various other technical 
aspects that the reader should consider when interpreting the data presented in this 
report. In addition to the current 1996 survey, the discussion includes the original 
1988 survey, and the 1990, 1992 and 1994 surveys. The following topics are covered: 


¢ Universe and sample 

¢ The surveys 

¢ Data collection and response rates 
¢ Item nonresponse 

¢ Weighting 

¢ Reliability of survey estimates 


Data considerations, definitions, and limitations 


Universe and Sample 


1988 Survey 


The 1988 survey was designed to provide estimates for all research-performing 
academic institutions, as defined in the National Science Foundation’s (NSF) Fiscal 
Year (FY) 1983 Survey of Scientific and Engineering Expenditures at Universities and 
Colleges. The universe datafile for the 1983 expenditures survey included all 
universities and colleges that offered a master’s or doctorate degree in science and 
engineering (S&E), all others that reported separately budgeted S&E research and 
development (R&D) expenditures of $50,000 or more, and all Historically Black 
Colleges and Universities (HBCUs) that reported any R&D expenditures. This 
datafile represented the most recent available universe survey of R&D expenditures 
at academic institutions. The datafile contained a total of 566 institutions. 


All HBCUs in the frame were included in the sample with certainty (N=30), and a 
stratified probability sample of 223 institutions was selected from among the 
remaining institutions in the frame. These institutions were first stratified by 
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control (public versus private) and highest degree awarded in S&E (doctorate- 
granting versus nondoctorate-granting). A minimum sample size of 25 was set for 
each of the four resulting strata, and the remaining sample was allocated to strata in 
proportion to the “size” of each stratum. Stratum size was defined as the square 
root of the aggregate R&D expenditures in S&E of the institutions in the stratum. 
Academically administered Federally Funded Research and Development Centers 
were excluded from this survey. Within strata, institutions were sampled with 
probability proportionate to size. Again, size was defined as the square root of the 
institution’s fiscal year 1983 R&D expenditures. 


Following the selection of an initial sample of 253 institutions, NSF determined that 
several of the sampled institutions were out of scope of the survey. Out of scope 
institutions included those in outlying territories, military academies, and three 
highly specialized institutions considered inappropriate, given the nature of their 
programs. Elimination of these out of scope cases reduced the final sample to 247 
institutions, of which 29 were HBCUs and 99 had (or were) medical schools. 


Institutions in the sample accounted for more than 75 percent of all academic R&D 
expenditures in fiscal year 1983 and encompassed at least 70 percent the 
spending in each major S&E discipline. The sample represented a wei,nted 
national total of 525 institutions. The composition of this survey universe, by type 
of institution, is shown in Table A-1. 


Table A-1. Number of institutions in the survey universe of research- 
performing colleges and universities: weighted estimates, 1988 


Institution type Total Non-HBCUs ' HBCUs' 
Public Private 
Total 925 2% 200 29 
Doctorate-granting: 293 190 100 3 
Top 100 in research 
expenditures 100 69 1 0 
Other 193 121 69 3 
Nondoctorate-granting 232 106 100 26 
HBCU refers to Historically Black Colleges and Universities 
SOURCE: National Sdence foundation/SRS, 1988 Survey of Scentific and Engineering Research Facilities at Colleges and Universities 


1990 Survey 


The institution sample for the 1990 survey was the same as for the 1988 survey, 
except for these two changes: 


¢ The sample was updated to reflect recent R&D patterns as shown in NSF’s 
fiscal year 1988 R&D expenditures survey, which collected expenditures data 
for all institutions in the survey frame for the first time since 1983. School-by- 


Appendix A: Technical Notes Page A-3 


No 


school comparisons of these two databases resulted in the identification of 12 
institutions whose 1988 R&D expenditures would have given them 
substantially higher probabilities of selection than they had using 1983 
expenditures. Tnese 12 institutions were made certainty selections for the 1990 
survey. Five were already in the sample, having been noncertainty selections 
in the 1988 study; the other seven were added to the sample for the 1990 
survey. 


¢ One institution from the 1988 sample became out of scope when it distributed 
its assets among other institutions in the same state system. Therefore, this 
institution was eliminated from the sampie. 


The same changes noted above produced a net increase of six institutions, 
increasing the sample size to 253 in 1990. The universe represented by the sample, 
however, did not change. The sample design for the 1990 survey is summarized in 
Table A-2. 


1992 Survey 


The institution universe and sample for the 1992 survey were the same as for the 
1990 survey, except for three changes: 


¢ Shortly after the sample for the 1990 facilities survey was selected, NSF 
conducted a universe survey of all HBCUs and identified an expanded group 
of 70 that reported separately budgeted R&D expenditures in S&E disciplines. 
A sample of 46 of these 70 institutions was selected for the 1992 facilities 
survey, with probability proportionate to size. Size was measured as the 
square root of the institution’s reported 1989 R&D expenditures (a minimum 
size measure of $10,000 was used to afford the smallest institutions some 
possibility of selection). 


¢ The sample was expanded to include all institutions in the top 100 in 1988 
R&D expenditures. Only two institutions from this analytically important 
category were not already in the sample, and they were made certainty 
selections in 1992. 


¢ To improve the precision of estimates for nondoctorate-granting institutions, 
an expanded sample of 91 institutions in this category was selected (excluding 
HBCUs, which were sampled separately). The sample included all (10) public 
institutions with 1988 R&D expenditures of $2 million or more, and all (11) 
private institutions with 1988 expenditures of $1 million or more. Institutions 
with R&D expenditures below these cutoffs were sampled with equal selection 
probabilities. 


Of the 91 sampled nondoctorate-granting institutions, nine were later determined to 
be out of scope, since they reported in the 1992 facilities survey that they had no 
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S&E research space and also reported in the 1988 R&D expenditures survey (which 
provided the basis for the sampling frame) that they had less than $50,000 in 
separately budgeted R&D expenditures. The exclusion of these out of scope 
institutions reduced the sample of nondoctorate-granting institutions to 82. The 
sample design for the 1992 survey is summarized in Table A-2. 


1994 Survey 


The institution universe and sample for the 1994 survey closely matched the 1992 
survey, with the following exceptions: 


¢ The 1991 R&D expenditures survey information was used to generate the top 
100 stratum. Three institutions were added to the top 100 list, and three 
institutions were moved out. The expenditures data also were used to 
calculate the measure of size for the doctorate-granting institutions. The 1988 
expenditures survey data were used to calculate size measures for the 
nondoctorate-granting institutions, since subsequent surveys did not yield 
complete information for the nondoctorate-granting institutions. 


¢ Institutions expending less than $50,000 in R&D in S&E fields were removed 
from the frame prior to sampling. In 1992, they were selected with probability 
proportionate to size and then excluded after contact. 


¢ FICE codes were updated for 50 institutions. ! 


¢ Six institutions were misclassified with the 1992 sampling list as nondoctorate- 
granting, when in fact they did award S&E doctorates. These misclassifications 
were corrected. 


¢ Random (rather than systematic) draws from the strata were employed. 


¢ The HBCUs selected with certainty were redefined to include 28 from the 1990 
list,? plus all of the new institutions selected with certainty in 1992. This meant 
that a total of 33 HBCUs was selected with certainty and 12 others were 
selected with probability proportionate to size. 


Of the 314 sampled institutions, five nondoctorate-granting institutions were later 
determined to be out of scope, since they reported no S&E research space. The 
exclusion of these out of scope institutions reduced the sample to 309. 


' This is the Federal Interagency Commission on Education number assigned by the Department of 
Education. Numbers beginning with 66 are for accredited institutions which have not yet received a 
FICE number. These are identification numbers for the record file only 


2 One of the 29 HBCUs selected with certainty in 1990 was excluded because it had no current funded 


R&D at the time the sample was taken 
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1996 Survey 


The institution universe and sample for the 1996 survey were the same as the 


universe and sample from the 1994 survey. No institutions were added, and none 
was deleted. 


Seven of the nondoctorate-granting institutions in the sample reported no S&E 
research space in their survey response and were determined to be out of scope. 
The exclusion of these seven institutions reduced the sample to 307. 


The sample design for the 1990, 1992, 1994, and 1996 surveys is summarized in 
Table A-2. (See Appendix B for a list of 1996 sampled institutions.) 


lable A-2. Number of instituthons on the 1990, 1992, 1994 and 1996 samples of 


research performing colleges and universities 


Institution type Non-HBCUs HBCUs’ 
Total Public Private 
1990 } 1992 § 19948 1996 1 1990] 1992 § 1994 § 1996 | 1990] 19929 19948 19968 1990] 1992 | 19941 1996 
Total 224 7 257 | 265 [254 7138 7157 7 161 7 156 B6 | 100 £104 98 29 46 44 44 
[doctorate granting 173 75 177 173 115 117 117 116 SA “ ¢ Lt 
] yp 100 on research 
expenditures 98 100 100 100 67 69 70 70 
the? 75 75 ”? 7} 48 48 47 46 6 
Nondoctorate ganting 51 82 88 8) 23 40 44 40 26 42 44 4) 2d 4) i + 
4K refers to Hrstorncaltly Black ( ollepes and | niversities 
Sarnpte cotiallhy included nine other instautons that were later classified as out of xope of the study 
SOURCE: Natrona! Saence foundation SR, 1996 Survey of Screntitic and Engoreering Research | actress at ( Oleges and Universities 


The Survey Questionnaire 


The 1996 survey questionnaire, reproduced in Appendix C, updated information 
collected during earlier (1988, 1990, 1992 and 1994) surveys regarding several topics: 


¢ The total net assignable square feet (NASF) of space in science and engineering 
disciplines, and the NASF used for organized research; 


The total amount of space in all non-science disciplines, and an overall space 
total across all academic disciplines; 


¢ The amount of research space that is leased by the institution; 


¢ The condition of research facilities in each S&E discipline; 


¢ The adequacy of the current amount of research space, by S&E discipline; 
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The project costs, NASF, and sources of funds for major repair/ renovation 
($100,000 or more) and construction activities initiated in fiscal years 1994 and 
1995 and scheduled for fiscal year 1996 or 1997; 


Expenditures for research facility repair/ renovation projects in the $5,000 to 
$100,000 range; 


The existence of an approved institutional plan that included deferred space 
requiring repair/ renovation or new construction; 


The number of years included tn the plan; 


The estimated costs for needed repair/ renovations and new construction, by 
S&E discipline, that the institution was not scheduled to begin during fiscal 
year 1996 or 1997; 


Scheduled expenditures in fiscal year 1996 or 1997 for construction and 
repair/ renovation of research laboratory animal facilities; and 


The status of the institutions relative to the cap of tax-exempt bonds (applicable 
only to private universities and colleges). 


In addition to collecting updated information on the above topics, the 1996 
questionnaire expanded five questions to collect additional information that had not 
been addressed previously. The additional information included: 


the adaitional amount of space needed in a discipline if the current amount 
was reported to be inadequate; 


the amount of space in a discipline that was scheduled to undergo major 
renovation or replacement if any space in that discipline was reported to 
require major renovation or replacement; 


the central campus infrastructure costs ($100,000 or more) scheduled for 
repair/ renovation or new construction in fiscal year 1996 or 1997; 


the central campus infrastructure costs for repair/ renovation or new 
construction that were needed but not funded; and 


the estimated costs not in an institutional plan for needed repair/ renovations 
and new construction, by S&E discipline, that the institution was not scheduled 
to begin during fiscal year 1996 or 1997. 


One new question was added to the 1996 survey that asked for additional 
comments from the institutions. The optional, open-ended question was designed 
with two purposes in mind. It allowed the institutions to: 


provide information that numerical data could not capture; and 
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¢ help identify new areas of concern relating to S&E research facilities which, in 
the future, would assist in the development of new survey questions. 


Finally, the response categories for two questions were modified slightly in 1996 
from previous years’ surveys. The questions are about the adequacy of the amount 
and the condition of S&E research space (see “Data Considerations” later in this 
appendix for details). 


Disk-Based Survey 


For the first time since the Facilities Survey began in 1988, institutions had the 
option in 1996 of responding to the survey either on the printed questionnaire or 
through a disk-based version of the survey. Institutions were encouraged to utilize 
the disk version, which contained their 1994 responses. The disk version was 
programmed to detect logic errors across the 1996 survey items, as well as 
inconsistencies from the institution’s 1994 responses. 


Data Collection and Response 


In August 1995 a letter from Neal Lane, Director of the National Science Foundation, 
was sent to the president or chancellor of each sampled institution, asking that the 
institution participate in the study and that a coordinator be named for the survey. 
A letter of endorsement of the project signed by the heads of eight higher education 
associations also was enclosed. A few days following the two-week deadline for 
returning the coordinator identification card, telephone follow-up was conducted 
with all sampled institutions that had not yet identified a survey coordinator. 
Survey materials, including both a printed survey and DOS-based disk survey, were 
mailed to the coordinator in mid-October by Federal Express. The questionnaire 
and cover letter requested return of the completed survey by December 1, 1995. 
Nonresponse follow-up began in mid-December and continued through March 
1996. 


As printed versions of the survey were returned, responses were entered on the 
disk version to run the series of logic and arithmetic checks. Responses returned on 
the disk version were available immediately for analysis. Telephone follow-up was 
conducted with the institutions to resolve data inconsistencies discovered during 
analysis. 


The overall response rate for the 1996 survey was 97 percent, the highest response 
rate ever in the survey's history. Response rates for the top 100 institutions and the 
HBCUs were 100 percent, as Table A-3 indicates. 
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Table A-3. Academic institution response rates, 
by category of institution: 1996 


Institution type Number of institutions Response rate 
and control Sample Respondents 
Total 307 298 Q7o, 
Doctorate-granting 178 173 Q7 
Top 100 in research 
expenditures 100 100 100 
Other 7# 73 a4 
Nondoctorate-granting 85 81 Q5 
Publ 161 156 Q? 
Privy ate 12 OB OF 
HBCUs 44 44 100 
HBCU refers to Histoncally Black Colleges and Universities 
SOURCE National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleg: 


ie | versif 


ltem Nonresponse 


After machine editing of questionnaire responses for completeness, internal 
consistency, and consistency with data from previous questionnaires, extensive 
telephone data retrieval was conducted to minimize the amount of missing or 
otherwise problematic responses to individual questionnaire items. As a result of 
these persistent follow-up activities, most of the individual items had very low item 
nonresponse rates 


One exception was the item (la) on total academic space in all disciplines outside 
S&E fields. As ir previous surveys, this item was difficult for some institutions to 
answer and, though data retrieval was attempted, it had an unusually high 
nonresponse rate (37 missing or 12 percent). Items on the amount (Item 1), 
adequacy or inadequacy assessment (Item 2), current condition (Item 3), completed 
construction and repair/ renovation (Item 4), planned construction and 

repair/ renovation (Item 6), and additional need (Item 7) of research space had fewer 
than 2 percent missing values in each field. 


Missing values were imputed for questionnaire items that were involved in the data 
analysis. Missing data on total academic space outside S&E fields were imputed 
based on the ratio of total academic space to total space in S&E fields. In Items 2 
and 3, reported percentages were converted to NASF based on the amount of 
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research space in Item 1. In Items 4, 6 and 8 (on completed capital projects, planned 
capital proyects, and scheduled animal facility improvement), most missing values 
involved either missing costs or missing NASF, but not both. In these cases, the 
missing data element was imputed from the reported element, using 1994 data on 
average cost per NASF to estimate the one from the other. 


Missing values that could not be imputed using the above methods were imputed 
using a “hot deck” approach. This involved imputing the missing value from a 
“donor” institution that did provide the needed information and that was as closely 
matched as possible to the institution with the missing information in terms of 
control, type (doctorate-granting or nordoctorate-granting) and FY 1994 research 
expenditures. 


Weighting 


After data collection, sampling weights were created for use in preparing national 
estunates from the data. First, within each weight class, a base weight was created 
for each institution in the sample. The base weight is the inverse of the probability 
of selecting the institution for the sample. Second, because some institutions in the 
sample did not respond to the survey, the base weights were adjusted in each 
weight class to account for this unit nonresponse. Finally, the weights were 
adjusted again to bring the number of estimated institutions in accordance with the 
known number of instiiutions in various categories. For this final 
“poststratification” adjustment, the institutions were classified by type (top 100 in 
research expenditures, other doctorate-granting, nondoctorate-granting), control, 
and HBCU status. The poststratified weights were used to produce the estimates 
shown in this report. The weighting procedures were essentially the same as those 
employed in the 1988, 1990, 1992 and 1994 studies. 


Reliability of Survey Estimates 


The findings presented in this report are based on a sample and are therefore 
subject to sampling variability. Sampling variability arises because not all 
institutions are included in the study. If a different sample of institutions had been 
selected, then the results might have been somewhat different. The standard error 
of an estimate can be used to measure the extent of sampling variability for that 
particular estimate. 


One of the ways that the standard error can be used is in the construction of 
confidence intervals. If all possible samples were selected and surveyed under 
similar conditions, then the intervals of 2 standard errors below the estimates to 2 
standard errors above the estimates would include the average result of these 
samples in about 95 percent of the cases. Since only one sample is actually selected 
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and surveyed, the standard error must be estimated from the sample itself. The 
interval constructed using the estimated standard error from the sample ts called a 
95 percent confidence interval. Estimated standard errors for selected statistics are 
shown in Table A-4. 


atle A-4) Standant erroes SE tor selected estrormmates 


| Nondox tor ate 
Total Doctorate granting granting Publu Private 
lotal Top 100 Other 
research 
Mati stn f stunate St i stumate st i stumate St t stumate St i stumate St i stumate st i stumate si 
Total 
research 
NASI (on 
thousands 
sn8 * a4 34 % - ‘ 4°19 + a . 4+ 4 4} AJ s44 ‘ + es, 
1449 116 327 40os4 117 166 4 062 A165° 1327 29 508 1574 5 161 4A5 as, aR 1 29 44° 
199) 122.015 4079 J117 373 418° a> 508 29 865 418° 464) aL 10 81% 3612 412 69 
'a94 127 369 2 BAS 12 ; 2 “tt 974 40 A6S > tt 5439 $7) 1 723 2 163 15 64° 1 569 
* woe 1 4a | 467 ’ #84 ‘ma aa 4) 411 1 3aa 5. *9”* iar ye ota ‘ee $7 522 1493 
Me t 
1990 A 1988 4 265 _.: 4 7) +459 ’ 4) ’ 2693 1659 542 20 44% 4 Ol 231 1 tat 
199) A 199 5 6a7 6239 6 20° & 404 5 849 ’ Sa 6 41. s190 481 434 6 4 » %e2 1 201 
1994 A 199) 5354 49 4557 1 + ah 1 5 OV a 4A8 408 421 444° 1844 
9964 1994 ) 4 ° 4 : « 2 : « éé 
Kee 
encat 
SS dollars 
4 
sae aia ‘ - ” a 4 A 4 
Wy ? ? 6° my 64 an) i a” 259 ; 1 ry ltt t11 a 
’ . 4 4 ia ‘ ‘ ia 449 4 ‘ 
"4 | 4 4 44 | 44 . 7 . 
, A a* A 4~ t < 4" ‘ 4 
Me ‘ 
1990 A 1988 172 269 % 16° 1A L199 Jt 5 22 263 65 
, 4 + ‘ae ‘ + ‘ 1 ‘ e 
4A i) ’ ‘ ~ . “ ‘ ‘ 
’ 4 He 4 4 <4 4 t 4 « 4 
Kepe 
novat 
A 
=) 
A" 43 a4 Py 4 4 Ph * ; a4 “” 468 
t44 11 449 57 10.993 aan “s 9 $212 464 4% 229 a>} a> 22 
’ 5 608 f * \44 424 ‘ 424 ‘ od . ‘ ~ 
94 4 é . ‘ - 6 ‘ au 
vue a +4 ev + a a a» . a 434A ‘ o ‘a 
ference 
790 & 1988 an 4) aan 4 t ‘4 2 4 84 
199) A 19% ) m4? 28 > 649 714 2139 179 ay a4? 194 22" )a04 “aa 7. iL. 
79944199 2A ’ “a avy a ‘ . ‘ . 64 ‘ 
9964 1994 1 SAA aA + 5° 44 1 . ‘4 4% in an 
fy NAG net assignable square ‘eet 
Xl Natoma Soerce foundaton SE 1996 Suey of or a gorercg Myra fac bela! Cope ane | 9 verstes 


Appendix A: Technical Notes Page A-11 


lable A-4. Standard errors (Si) for selected estimates (continued) 


Non decterate- 
Telai Dox torae-granting gr antin,? Public Private 
Total Top 106 Other | 
research 

istic Ediewte} SE. | Eaximmte| SE. | Estimate} SE | Estimate}; SE. | Estimmte| SE. | Eaimmte} SF. | Estimate} SE 
New 
jconstruction 
cost (dollars 
in millions) 
1988 2,051 7 1 888 72 1,599 64 288 1¢ 4 1,3 f 6% 4 
1990 2,464 128 2 131 1.558 757 114 0 6 1727 108 > 3p ‘ 
1992 2,97 150 2.847 164 2.022 RE 164 128 99 2.02 1 9% a 
1994 2,859 195 2,766 190 7¢ 6% 10 92 4. 2,063 97 94t 
1996 2,767 24 2437 99 2,007 430 9 3% ag 1.872 2 Ag + 
[Dy crence 
1990 & |9RR 4114 140 427 128 4) 83 469 127 13 6{ $72 102 42 Ad 
1992 & 1990 511 231 532 249 464 34 69 233 22 116 293 165 218 11° 
1994 & 1992 116 246 -81 251 54 0 136 251 6 107 43 192 160 140 
199% & 1994 92 309 329 214 69 0 260 214 238 194 191 296 99 124 
New 
construct an 
NASI 
(in thousands) 
i988 9,922 387 8.908 401 7 261 215 1647 407 1014 117 7 344 223 2,578 271 
1990 10,647 851 9 Al 776 6.073 Rb 3,747 747 a0? 437 B8.115 BOS 2 532 
1992 11,817 816 11,022 1,000 6.972 0 4,050 1,000 795 225 8 268 7 a5? 3,549 2w 
1994 11,056 974 10,538 902 6,851 O 3,687 902 518 265 8253 a9? 2,803 $42 
1996 9,521 762 8.818 679 6,427 O 2,391 679 703 278 6.838 7 RA 2 683 143 
Daflerence 
1990 & 1988 726 903 932 765 -1,188 242 2.120 BAI -207 366 771 772 46 244 
1992 & 1990 1,170 1,508 1,181 1,659 899 Bb 283 1633 12 419 152 1,415 1.017 PARQ 
1994 & 1992 -761 1,271 -484 1,347 | 0 363 1,347 277 548 15 1,170 7 46 412 
1996 & 1994 -1,535 1,237 1,720 1,129 424 0 1,296 1.129 185 384 1.415 1.190 120 $71 


KEY “NASF” © net ammgnable square feet 


SOURCE National Science Foundation SRS 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Umversines 


Table A-4. Standard errors (S.E.) for selected estimates (continued) 


sephistrc ated Effective for mont Needs tmited Needs mayor 
research pur peses tepair'renovation repair'renovativa 


estieante oa Estimnte tr "Estimate = Estimate = 


Amount of research space 
( NASF in thousands) 


| BR 26,793 836 41,114 1,175 26,264 646 17,702 397 
| 990 90,135 1,239 41,072 1794 27,047 914 18.073 983 
1992 32,723 1,356 42 306 1846 27,620 1,106 19,370 607 
}994 33,743 1.078 41.904 1,017 29,700 1,004 22,021 770 
1996 50,816 1181 $9,970 1.311 25.195 456 


KEY "NASF ~ net asmgnable square feet 


SOURCE National Scuence Foundation SRS | 996 Survey of Scientific and Engineering Research Facilities at Colleges and ('nrversines 
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The standard errors for this study were estimated using a replication method called 
the jackknife repeated replication method. Using this method, the full sample ts 
divided into 13 replicates, and estimates are produced for each replicate. The 
variability among these replicate estimates is then used to estimate the standard 
error. 


Data Considerations, Definitions, 
and Limitations 


In addition to sampling errors, survey estimates can be adversely affected by 
nonsampling errors. Errors of this type include those resulting from reporting and 
processing of data. In this survey, extensive follow-up with respondents was used 
to ensure that the data were as accurate as possible. This follow-up included cross- 
year review that verified inconsistencies between the current and previous 
questionnaires. 


Research Square Footage 


In the 1994 survey, research was defined more broadly than in previous years, and 
this definition was continued in 1996. However, this change in definition has had 
little effect on how institutions actually reported S&E research space. Like the 
definition used in previous years, the 1994 definition included all R&D activities 
that are separately budgeted and accounted for. Unlike the previous definition, the 
1994 definition also included departmental research that was not separately 
budgeted. Conversations with respondents from earlier surveys revealed that some 
departmental research had been included; thus, the current definition of research 
reflects what many institutions had been reporting all along. 


In 1996, for the first time the survey included a definition of “net assignable square 
feet” (NASF). NASF was defined as the sum of all areas (in square feet) on all floors 
assignable to, or available to be assigned to, an occupant for specific use, such as 
instruction or research. It is unlikely that this inclusion had any effect on trends in 
this item. 


Institutions’ facility recordkeeping systems vary considerably. In general, most of 
the larger institutions have central computerized facility inventory systems, often 
based on space surveys conducted specifically for OMB Circular A-21. Many 
institutions with smaller research programs are not required to calculate square 
footage for OMB Circular A-21, and do not maintain databases that can provide 
such information. These institutions had to calculate or estimate square footage 
information specifically for this study. 
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Condition and Adequacy of Research Facilities 


Questions eliciting assessments of the condition of S&E research space or its 
adequacy are by their very nature subjective. Two persons may make different 
assessments of the same facility or have different opinions of what is required in 
order for a facility to be suitable for a particular type of research. Despite the 
subjectivity involved, these items do capture an overall picture of the current status 
of facilities. 


In 1996, the wording and response choices of the questions assessing both the 
condition of the institution’s S&E research space and its adequacy were altered 
slightly from that used in previous years. Respondents were given only three 
possible choices for evaluating the adequacy of the amount of S&E research space: 
adequate, inadequate, or not applicable. Five choices had been provided in 1994. 
Response possibilities for assessing the current condition of S&E research space 
were reduced from six choices in 1994 to four in 1996. Thus, percentage changes on 
these two items must be interpreted with some caution. 


Capital Projects Involving Research Facilities 


Few institutions maintain information on construction and repair/ renovation 
projects specific to research facilities. Many capital projects involve both research 
and nonresearch :pace. When a project was not exclusively for research, 
institutions had to estimate the proportion of the project that was related to 
research. 


For projects taking more than one year to complete, institutions were asked to 
allocate the project to the fiscal year in which actual construction activity began or 
was scheduled to begin. 


Because institutions use different dollar values to identify “major projects,” this 
survey established a guideline to ensure consistency of reporting. As in previous 
cycles of the survey, projects with costs of $100,000 or more associated with research 
facilities were included. In 1992, 1994 and 1996, the surveys also had a separate 
question about costs of repair/ renovation projects in the $5,000 to $99,999 range. 


Dollar Amounts: Current Versus Constant Dollars 


In 1994, for the first time, capital project dollar amounts were reported in both 
constant and current dollars. Both sets of numbers were included in the body of the 
report but discussion was limited to 1993 constant dollars. The 1996 report also uses 
both constant and current dollars but the reporting of these two figures differs from 
the 1994 report. Tables in the body of the report are presented in 1995 constant 
dollars; tables in Appendix F, “Detailed Statistical Tables,” are in current dollars. 


As in 1994, dollar amounts in 1996 were adjusted using the Bureau of the Census’s 
Composite Fixed-Weighted Price Index for Construction. Unlike a more general 
index, this construction index closely tracks inflation within the construction 
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industry. This index reflects only changes in prices and is unaffected by changes in 
the mix of construction projects during any given year. 


Constant dollar tables in the 1996 report cannot be compared to constant dollar 
tables in the 1994 report. 


Specific adjustments used for each of the fiscal years are presented in Table A-5. 


Table A-5. Composite Fixed-Weighted Price index 
for Construction inflation adjustments 


Average Composite 
Fiscal year Fixed-Weighted 
Price Index for Construction ' 


1986-1987 1.253 
1988-1989 1.166 
1990-1991 1.126 
1992-1993 1.081 
1994-1995 1.000 


' The index for the second year was used 1n all calculations that spanned two fiscal years 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at 


Colleges and Universities. 


Cost per Square Foot Data 


The study did not collect unit cost data for individual construction or 
repair/renovation projects. It collected only the aggregate research-related costs 
and the aggregate research space involved in all projects begun during specified 
periods. These aggregates can be combined into indices of average cost per square 
foot, which are useful in tracking broad cost trends over time. However, they are of 
little practical value as guidelines for project planning. By all accounts, unit costs 
for both construction and repair/ renovation projects are highly variable, depending 
on the specific requirements of the particular project and on many other factors as 
well (e.g., geographic region of the country). Such differences, which are of crucial 
importance in project planning, are obscured in the kinds of multiproject averages 
that can be constructed from this study’s data. 


Deferred Capital Needs 


The 1996 survey added several questions in an effort to derive estimates of the S&E 
research facilities’ needs of research-performing institutions. In 1994, institutions 
were asked to report on deferred construction and repair/ renovation projects that 
were included in an approved institutional plan. In 1996, institutions reported 
separately the construction and repair/ renovation costs for projects included in 
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such plans, as well as for projects not included. In addition, institutions were asked 
to report their estimated central campus infrastructure needs, separately for 
construction and repair/ renovation, and for both those in plans and those not in 
plans. This provided a more complete estimate of deferred capital projects. 


In addition to this estimate of research facility needs based on institutions’ reports of 
the S&E research construction and repair/ renovation projects that had been 
deferred, the 1996 survey made additional efforts to measure this need. If 
institutions indicated that they had an inadequate amount of S&E research space in 
any given field (Item 2), they were asked to indicate the additional space needed. 
Institutions also were asked to report either the amount or percent of that space that 
was funded and scheduled to undergo major renovation or replacement (Item 3). It 
was thus possible to derive estimates of the amount of additional space needed and 
the amount of repair/renovation needed and not scheduled. Average construction 
and repair/ renovation costs per square foot were used to derive another dollar 
estimate of research facility needs. 


Both of these approaches, based on different assumptions, are believed to provide 
conservative estimates of the research facility needs of research-performing 
institutions. 


Page A-16 


Appendix A: Technical Notes 


[04 


Appendix B 


List of Sampled Institutions 


10 


List of Sampled Institutions 


Public, doctorate-granting institutions 


Top 100 


* 


Institution name 


University of Alaska Fairbanks 
Auburn University 

University of Alabama at Birmingham 
University of South Alabama 
University of Arkansas 

University of Arkansas for Med Sciences 
Arizona State University 

University of Arizona 

San Diego State University 

University of California 

University of California-Davis 
University of California-Irvine 
University of California-Los Angeles 
University of California-Riverside 
University of California-San Diego 
University of California-San Francisco 
University of California-Santa Barbara 
University of California-Santa Cruz 
Colorado School of Mines 


Colorado State University 


State 


AK 
AL 
AL 
AL 
AR 
AR 
AZ 
AZ 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CA 
CO 


CO 
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Public, doctorate-granting institutions 


Top 100 Institution name State 
. University of Colorado-Boulder CO 
University of Colorado-Colorado Springs CO 
. University of Colorado Health Sciences Center CO 
. University of Connecticut CT 
University of Delaware DE 
Florida A & M University FL 
Florida State University FL 
* University of Florida FL 
* University of South Florida FL 
. Georgia Institute of Technology GA 
Georgia State University GA 
. University of Georgia GA 
. University of Hawaii at Manoa HI] 
. lowa State University lA 
' University of lowa lA 
Idaho State University ID 
Southern Illinois University at Carbondale IL 
. University of Illinois at Chicago IL 
. University of Illinois at Urbana-Champaign IL 
Ball State University IN 
. Indiana University IN 
. Purdue University IN 
Kansas State University KS 
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Public, doctorate-granting institutions 


Top 100 


* 


Institution name State 
University of Kansas KS 
Wichita State University KS 
University of Kentucky KY 
Grambling State University LA 
Louisiana State University LA 
University of Massachusetts at Amherst MA 
University of Massachusetts Lowell MA 
University of Maryland at Baltimore MD 
University of Maryland College Park MD 
Michigan State University MI 
Michigan Technological University MI 
University of Michigan-Ann Arbor MI 
Wayne State University MI 
University of Minnesota MN 
University of Missouri-Columbia MO 
Mississippi State University MS 
University of Mississippi MS 
Montana State University MT 
East Carolina University NC 
North Carolina State University NC 
University of North Carolina at Chapel Hill NC 
North Dakota State University ND 
University of Nebraska-Lincoln NE 
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Public, doctorate-granting institutions 


Top 100 Institution name State 
University of Nebraska Medical Center NE 
* Rutgers, The State University of New Jersey NJ 
7 University of Medicine & Dentistry of N J NJ 
New Mexico Institute of Mining and Technology NM 
° New Mexico State University NM 
. University of New Mexico NM 
University of Nevada-Reno NV 
. State University of New York at Buffalo NY 
. State University of New York at Stony Brook NY 
State University of New York College of NY 
Environmental Sciences and Forestry 
State University of New York Health Science NY 
Center at Brooklyn 
Bowling Green State University OH 
Cleveland State University OH 
Ohio University OH 
. The Ohio State University OH 
. University of Cincinnati OH 
. Oklahoma State University OK 
. University of Oklahoma OK 
. Oregon State University OR 
University of Oregon OR 
. Pennsylvania State University PA 
Temple University PA 
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Top 100 


7 


Public, doctorate-granting institutions 


Institution name 


University of Pittsburgh 

Clemson University 

University of South Carolina 
South Dakota State University 
Memphis State University 
Tennessee State University 
University of Tennessee, Knoxville 
Lamar University 

Stephen F. Austin State University 
Texas A & M University 

Texas Tech University 

Texas Woman's University 
University of Houstun 

University of North Texas 
University of Texas at Arlington 
University of Texas at Austin 


University of Texas Health Science Center at 
Houston 


University of Texas Medical Branch at Galveston 


University of Texas Southwestern Medical Center 
at Dallas 


University of Texas System Cancer Center 
University of Utah 


Utah State University 


State 
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Public, doctorate-granting institutions 


Top 100 Institution name State 

College of William & Mary VA 
George Mason University VA 

. University of Virginia VA 

. Virginia Commonwealth University VA 

. Virginia Polytechnic Institute and State University VA 

. University uf Washington WA 

. Washington State University WA 

. University of Wisconsin-Madison WI! 
University of Wisconsin-Milwaukee WI 
West Virginia University WV 
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Private, doctorate-granting institutions 


Top 100 


* 


Institution name 


California Institute of Technology 


Stanford University 


University of Southern California 


University of Denver 
Wesleyan University 
Yale University 


American University 


George Washington University 


Georgetown University 
Howard University 

Florida Institute of Technology 
University of Miami 

Clark Atlanta University 
Emory University 

Morehouse School of Medicine 
Loyola University of Chicago 
Northwestern University 

Rush University 


University of Chicago 


University of Health Sciences/ The Chicago 


Medical School 
Tulane University 


Xavier University of Louisiana 


State 


R 


A 
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Private, doctorate-granting institutions 
Top 100 Institution name State 
Boston College MA 
* Boston University MA 
Brandeis University MA 
. Harvard University MA 
. Massachusetts Institute of Technology MA 
Smith College MA 
Tufts University MA 
° Woods Hole Oceanographic Institute MA 
Worcester Polytechnic Institute MA 
* Johns Hopkins University MD 
Kirksville College of Osteopathic Medicine MO 
St. Louis University MO 
. Washington University MO 
* Duke University NC 
Wake Forest University NC 
Dartmouth College NH 
. Princeton University NJ 
Seton Hall University NJ 
Albany Medical College NY 
Clarkson University NY 
. Columbia University in the City of New York NY 
7 Cornell University NY 
* Mount Sinai School of Medicine NY 
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Private, doctorate-granting institutions 
Top 100 Institution name State 
7 New York University NY 
Rensselaer Polytechnic Institute NY 
* Rockefeller University NY 
. University of Rochester . NY 
. Yeshiva University NY 
* Case Western Reserve University OH 
* Carnegie-Mellon University PA 
Drexel University PA 
Lehigh University PA 
The Medical College of Pennsylvania PA 
Thomas Jefferson University PA 
* University of Pennsylvania PA 
Brown University RI 
Providence College RI 
Meharry Medical College TN 
* Vanderbilt University TN 
. Baylor College of Medicine TX 
Rice University TX 
Marquette University WI! 
Medical College of Wisconsin WI 
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Public, nondoctorate-granting institutions 


|A0 


Institution name State 
Alabama Agricultural and Mechanical University AL 
Alabama State University AL 
Trenholm State Technical College AL 
Ur.iversity of Arkansas at Pine Bluff AR 
California Polytechnic State University-Pomona CA 
California State University-Chico CA 
California State University-Fresno CA 
California State University-Fullerton CA 
California State University-Hayward CA 
California State University-Long Beach CA 
Humboldt State University CA 
San Jose State University CA 
University of the District of Columbia DC 
Delaware State College DE 
Albany State College GA 
Fort Valley State College GA 
Southern Illinois University at Edwardsville IL 
Western Illinois University IL 
Kentucky State University KY 
Morehead State University KY 
Murray State University KY 
Southern University and A&M College at Baton Rouge LA 
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Public, nondoctorate-granting institutions 


Institution name State 
University of Massachusetts Dartmouth MA 
Coppin State College MD 
Morgan State University MD 
Towson State University MD 
University of Maryland Eastern Shore MD 
Grand Valley State University MI 
Northern Michigan University MI 
Mankato State University MN 
Lincoln University MO 
Northeast Missouri State University MO 
Alcorn State University MS 
Delta State University MS 
Jackson State University MS 
Mississippi Valley State University MS 
North Carolina Agricultural & Technical State University NC 
North Carolina Central University NC 
University of North Carolina at Charlotte NC 
Winston-Salem State University NC 
Eastern New Mexico University NM 
University of Nevada-Las Vegas NV 
City University of New York College of Staten Island NY 
City University of New York Queens College NY 
City University of New York York College NY 
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Public, nondoctorate-granting institutions 


Institution name 


State University of New York College at Brockport 
State University of New York College at Buffalo 


State University of New York College at Geneseo 


Central State University 

Langston University 

Western Oregon State College 
California University of Pennsylvania 
Clarion University of Pennsylvania 
East Stroudsburg University of Pennsylvania 
Edinboro University of Pennsylvania 
Lincoln University 

South Carolina State College 
Winthrop College 

Prairie View A & M University 

Texas A & | University 

Texas Southern University 
University of Houston-Clear Lake 
West Texas State University 

James Madison University 

Norfolk State University 

Virginia Military Institute 

Virginia State University 


University of the Virgin Islands 


State 


NY 


N\ 


NY 


OH 


OK 


OR 


VA 
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Public, nondoctorate-granting institutions 


Institution name 


Central Washington University 
Eastern Washington University 
University of Wisconsin-Green Bay 
University of Wisconsin-Parkside 
University of Wisconsin-River Falls 
University cf Wisconsin-Stout 


Marshall U aiversity 


State 
WA 
WA 
WI 

WI 
WI 
WI 


WV 
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Private, nondoctorate-granting institutions 


124 


Institution name State 
Oakwood College Al 
Selma University Al 
Tuskegee University Al 
Chapman University CA 
Harvey Mudd College CA 
Occidental College CA 
Pomona College CA 
Colorado College CO 
Connecticut College Cl 
Quinnipiac College CT 
Rollins College FL 
Morehouse College GA 
Grinnell College lA 
Knox College IL 
DePauw University IN 
Valparaiso University IN 
Dillard University LA 
Loyola University LA 
Amherst College MA 
Emmanuel College MA 
Mount Holyoke College MA 
Regis College MA 
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Private, nondoctorate-granting institutions 


Institution name State 
Wellesley College MA 
Wentworth Institute of Technology MA 
Williams College MA 
Goucher College MD 
Bowdoin College ME 
Carleton College MN 
St. Mary's College MN 
Tougaloo College MS 
lohnson C. Smith University NC 
Monmouth College N] 
Barnard College NY 
Ithaca College NY 
Manhattan College NY 
Vassar College NY 
Webb Institute of Naval Architecture NY 
College of Wooster OH 
Xavier University OH 
Reed College OR 
University of Portland OR 
Bucknell University PA 
Franklin and Marshall College PA 
Haverford College PA 
Swarthmore College PA 
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Private, nondoctorate-granting institutions 


| Institution name State 

| Widener University PA 

| Fisk University rN 

| St. Marv's University San Antonio IX 
Hampton University VA 

| Middlebury College VI 

| Pacific Lutheran University WA 

| Beloit College WI! 

| lawrence University WI 
Milwaukee School of Engineering WI 
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Historically Black Colleges and Universities 


Institution name 


Alabama Agricultural and Mechanical University 
Alabama State University 

lrenholm State Technical College 
Oakwood College 

Selma University 

Tuskegee University 

University of Arkansas at Pine Bluff 
Howard University 

University of the District of Columbia 
Delaware State College 

Florida A & M University 

Clark Atlanta University 

Morehouse School of Medicine 
Albany State College 

Fort Valley State Ccllege 

Morehouse College 

Kentucky State University 
Grambling State University 

Xavier University of Louisiana 
Southern University and A&M College at Baton Rouge 
Dillard University 


Coppin State College 


State 


Al 
Al 
Al 
Al 
Al 
Al 
AR 
DC 
DC 
DE 
Fl 
GA 
GA 
GA 


GA 
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Historically Black Colleges and Universities 


Institution name State 

Morgan State University VID 
University of Marvland Eastern Shore MID 
Lincoln University MO 

| 

| Alcorn State University VIS 

lackson State University VIS 

| Mississippi Valley State University MS 

lougaloo College VIS 

North Carolina Agricultural & Technical State University NC 

| North Carolina Central University NC 

| Winston-Salem State University NC 
lohnson C. Smith University NC 
Central State University OH 
Langston University OK 
Lincoln University PA 
South Carolina State College SC 
Tennessee State University IN 
Meharry Medical College IN 
Fisk University MN 
Prairie View A & M University 1X 
Texas Southern University TX 
Norfolk State University VA 
Virginia State University VA 
Hampton University VA 
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Historically Black Colleges and Universities 


Institution name State 
University of the Virgin Islands VI 
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Appendix C 


Survey Questionnaire 


Idd 


1 | 


OMB # 2145-0101 
i xpires 9 30/98 


1996 SURVEY OF SCIENTIFIC AND ENGINEERING RESEARCH 
FACILITIES AT UNIVERSITIES AND COLLEGES 


NATIONAL SCIENCE FOUNDATION (NSF) 
NATIONAL INSTITUTES OF HEALTH (NIH) 


Acting out of concerns raised by the academic community, Congress directed the National Science Foundation (NSF) to collect 
and analyze data about research facilities at universities and colleges and to report to Congress every two years. This survey ts in 
response to that requirement under authorization of the National Science Foundation Act of 1950, as amended 


The format of the survey has changed somewhat from the 1994 version, resulting in some additional pages, but in little additional 
burden to you, the respondent. The main topics in this year’s survey are 

® amount of space in your institution: 

® amount and condition of research space in your institution: 

® costs of capital projects completed, begun. or planned: 

® deferred capital projects; and 


® miscellaneous topics 
We will use the information that you provide for a report that gives a broad, quantitative picture of 


® =the cost, availability, and condition of existing science and engineering (S&E) research facilities: and 


® the current capital spending by universities and colleges, sources of funding, and plans for future repair/renovation and 
new construction of S&E research facilities 


The report is used by Congress, many higher education associations, and university and college administrators to help make policy 
decisions. Your participation in this survey ts voluntary. NSF and NIH do not use or allow other agencies to use the informa- 
tion from this survey to affect individual institutional funding, nor will detailed responses be used in any manner that 
would identify an individual institution's responses. 


The president or chancellor of your institution named the individual on the label below to coordinate data collection for this 
survey. Please correct any wrong information on the label 


Label 


If someone other than the person listed above coordinates the data collection, please tell us whom we may call if we have ques- 


tions about the information 


Name Title/Department Telephone no. and ext. 


Completing this survey requires an average of 24 hours. If you wish to comment on this burden, contact Herman Fleming, 
Reports Clearance Officer, NSF, at 703-306-1243, and the Office of Management and Budget, Paperwork Reduction Project 
(OMB Number 3145-0101), Washington, DC 20503 


Return the completed survey by December /, 1995, to The Gallup Organization 
Attention: Dr. Jennifer Spielvogel 
One Church Street, Suite 900 
Rockville, MD 20850 


If you have any questions or comments about the survey, contact Dr. Ann Lanier of NSF at 703-306-1774 or Dr. Jennifer 


Spielvogel of The Gallup Organization at |-800-288-9439 (spieja@gallup.com) 
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GUIDELINES 


Refer to these guidelines as you fill out the survey 


About this survey—how to use the “Tips” box 


With each item in this survey, along with instructions tor completing the item, you will find a “Tips” box containing 
additional information to help you complete the item correctly. The box also contains definitions of terms that appear in 


the item. Terms appearing in boldface type in the instructions are defined in the “Tips” box on that page 


The definition of research 
In this survey, research is defined as all research activities of your institution that are Ducgeted and accounted for 
Resear ~h can be funded by the tnstituti ~ itself, the Federal government, state governments, foundations, corporations, or 


otner Ss »urces 


wWhat to include as research facilities 


In this survey, the term “research facilities” includes 


® research laboratories 
® controlied-environment space, such as clean or white rooms 
® technical-support space, such as carpentry and machine shops 


e facilities for laboratory animals. such aS animal product nN colonies holding rooms. :solation and germ-tree 


rooms 
° faculty or staff offices, to the extent that they are used for research 
Ld lepartment libraries. to the extent that they are used for research 


®S tixed (built-in) equipmen . such as fume hoods and benches. and 


. non-tixed equipment costing S$! million or more 


It does not include 


® tacilities that have been designated as federally funded research and development centers (FF RDC) 


® facilities that are used by taculty. but are not administered by the institution, such as research space at 


¥ eterans Administration or other non-university hospitals 


4. What fields to include as science and engineering (S&E) fields 


Because every institution has its Own way of classifying fields of study, for consistency, please use the Cross Reference 
chart (see page 24) to classify areas of study at your institution. The Cross Reference chart identifies the departments 
that are included within each of the Sé:E fields used in this survey. The Cross Reference chart is based on the classifi- 
cation of academic departments used by the National Center for Educational Statistics. If you are unable to separate 
data for academic departments, report the combined data under “Other Sciences, not elsewhere classified” and list the 


fields that those data represent 


For this survey, S&E fields include 


s Engineering 

e Physical Sciences 

es tarth, Atmospheric, and Ocean Sciences (formerly Environmental Sciences) 
se Mathematics 

es Computer Sciences 

e Agricultural Sciences 

s Biological Sciences 

a Medical Sciences 

es Psychology 

ee Social Sciences 


e Other Sciences, not elsewhere classified 


They do not include 


e law, business administration/management (except economics), humanities, history, the arts, or education 


except educational psychology ) 


5. The definition of net assignable square feet (NASF) 


in this survey, NASF ts detined as the sum of all areas (in square feet) on all floors of a building assigned to, or avail 
able to be assigned to, an occupant for specific use, such as instruction or research. NASF should be measured from the 
nside faces of walls. Refer to pages 95-96 in Appendix 2 of Postsecondary Education Facilities Inventory and 


Classification Manual, U.S. Department of Education, Office of Educational Research and Improvement, NCES 


92-165 (or to the 1988 NACUBO Taxonomy of Functions, or to the 1972 WICHE Program Classification Structure) 
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How to caiculate space and cost 


Space in NASF 
For space used for both S&E research and other purposes: Prorate the NASF to reflect the proportion of use for 
S&E research activity. For example, if a room or building is used for S&E research only during the summer months 


(one-fourth of the year), then count 25% of the NASF as S&E research space. 


For space that is shared by S&E fields: Prorate the NASF to reflect the proportion of use by each field. For example, 
if aroom or building is used equally for research activity in Computer Sciences and Mathematics, count 50% of the 


NASF as research space for Computer Sciences and 50% for Mathematics. 


Cost of repair/renovation and new construction 


What to include under “completion costs”: Several survey items ask you to report completion costs for repair 
renovation and new construction projects. When you report completion costs for projects on S&E research space, include 


costs for 


® planning; 
® site preparation; and 
® repair/renovation or new construction of 
e the research space itself; 
e = fixed equipment, 
¢ non-fixed equipment costing $1 million or more; and 
e building infrastructure, such as plumbing, lighting, air exchange, and safety systems in the building and 


within five feet of the building foundation. 


For projects involving both S&E research space and space used for other purposes: Prorate the cost of repair 
renovation and new construction projects to reflect the proportion of the space that 1s used for S&E research. For 
example, you might construct a new Biological Sciences building at a cost of $8 million. Half of the space in the new 
building will be used for biological research and the other half will be used for class instruction. In this case, the prorated 


cost of construction for S&E research facilities that you should report would be $4 million, or half of the total cost. 


For multi-year projects: Allocate the entire project completion cost to the fiscal year in which the project began or is 
expected to begin. Consider the start-date for a project to be the date on which repair/renovation or new construction 


actually began or is expected to begin 


AMOUNT OF SPACE IN YOUR INSTITUTION 


Item 1a. Instructional and research space 


To complete Item 1a, do the tollowing: 


@ in Column | of the table on the facing page, fill in the 
current amount of net assignable square feet (NASF) 


devoted to instruction and research for each field listed. 


© Near the bottom of Column |, fill in the current total 
NASF devoted to instruction and research for 
® science and engineering (S&E) fields (TOTAL #1), 
® non-science fields (TOTAL #2), and 


® all academic fields (TOTAL #3). 


© In Column 2, fill in the current amount of research 
space (NASF devoted to researchi only) for each S&E 


field listed. 


© Near the bottom of Column 2, fill in the total NASF 


devoted to research in all S&E fields. 


Vote for institutions using a facilities inventory sysiem based 


on NCES, NACUBO, or WICHE classifications 


For Column | (“Instructional and research NASF’), add 
the space that is assigned to functional category | 
(Instruction) and category 2 (Research). For Column 2 
(“Research NASF”), use only the space that is assigned to 
functional category 2 (Research). Please refer to pages 
95-96 in Appendix 2 of Postsecondary Education 
Facilities Inventory and Classification Manual, U.S. 
Department of Education, Office of Educational Research 
and Improvement, NCES 92-165 (or to the 1988 
NACUBO Taxonomy of Functions, or to the 1972 


WICHE Program Classification Structure). 


IM 


Tips for completing Item la 


Include space leased by your institution. 
Estimate if exact figures are not available. 


If space is used for more than one purpose, prorate 
the NASF to reflect the proportion of use for the 
activity the item is asking about. (For an example, 
see page 3.) 


If space is shared by S&E fields, prorate the NASF 
to reflect the proportion of use by each field. (For 


an example, see page 3.) 


Note that the disciplinary field listed as “Environ- 
mental Sciences” in prior years’ surveys is now 


listed as “Earth, Atmospheric, and Ocean Sciences.” 


For help in classifying your programs, refer to the 
Cross Reference chart on page 24. 


Use these definitions for bolded items: 


NASF: Is the sum of all areas (in square feet) on all 
floors of a building assigned to, or available to be 
assigned to, an occupant for specific use, such as 
instruction or research. NASF should be measured 
from the inside faces of walls. 


research: Refers to all research activities of an 
institution that are budgeted and accounted for. 
Research can be funded by the institution itself, the 
Federal government, state governments, foundations, 
corporations, or other sources. 


research space: Refers to the NASF of space in 
facilities within which research activities take place. 
These facilities may include the following (to the 
extent that they are used for research): research 


laboratories, controlled-environment space, technical- 
support space, facilities for laboratory animals, faculty 


or staff offices, department libraries, fixed equipment 
(such as fume hoods and benches), and non-fixed 
equipment costing $1 million or more. 


rf 


Table for Item 1a. Instructional and research space 


Column 1 Column 2 


° Field 


SCIENCE AND ENGINEERING (S&E) FIELDS 


Engineering 


Physical Sciences 


Earth, Atmospheric, and Ocean Sciences (formerly 
Environmental Sciences) 


Mathematics 


Computer Sciences 


Agricultural Sciences 


Biological Sciences 
Other than medical school 


Biological Sciences 
Medical school 


Medical Sciences 
Other than medical school 


Medi: al Sciences 
Niedical school 


Psychology 


Social Sciences 


Other Sciences. not elsewhere classified 
List them: 


TOTAL #1: ALL S&E FIELDS 


TOTAL #2: ALL NON-SCIENCE FIELDS [for 
example, law, business 
administration/management (except 
economics), humanities, history, the 
arts, or education (except educational 
psychology )] 


TOTAL #3: GRAND TOTAL 


Item 1b. Leased research space 


Look at the total research space for all S&E fields (TOTAL #1) in the table above. How much of that space is leased? 


_ NASF of leased research space 


AMOUNT AND CONDITION OF RESEARCH SPACE 


Item 2. Current amount of research space, by field 


Item 2 asks you to rate the amount of science and engineering 
(S&E) research space available at your institution. For each 


field, you will choose one of the following three categories: 


A Adequate amount of space: sufficient to support all 
the needs of your current S&E research program 


commitments in the field 


B  /nadequate amount of space: not sufficient to support 
the needs of your current S&E research program 


commitments in the field; or non-existent but needed 


NA Not applicable or no space needed in the field 


To complete Item 2, do the following: 


@ For each field listed on the table on the facing page, circle 
the letter of the category in Column | that best describes 
the amount of space available for your current S&E 


research program commitments in that field. 


@ For each field for which you circled B (inadequate 
amount), estimate and record in Column 2 the additional 


NASF or percent more space that is needed. 


Example 1: The Engineering department's research space is 
overcrowded to the extent that efficiency of work on an existing 
grant has been affected. In your answer to Item 2, you should 
consider the additional space you need to support work on this 


already awarded grant. 


Example 2: The Biology department has made offers to three 
new faculty needed to support an existing program in molecular 
biology. In your answer to Item 2, you should consider the 
space needed to accommodate these new colleagues (even 
though they are not currently on campus) because it is needed 
to fulfill already existing program commitments and because 


offers have been made 
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Tips for completing Item 2 


> Use these definitions for bolded items: 


research program commitments: Refers to all 

research and development activities of an 

institution that are budgeted, approved, and 

funded. Research program commitments include 

= current faculty and staff or those to whom 
offers have been made; 

@ grants awarded, whether or not research 
has actually begun; and 

= programs which have been approved. 


They do not include 

s potential staff without offers, 

ws grants applied for but not awarded, and 
= programs designed but not yet approved. 


research space: Refers to the NASF of space in 
facilities within which research activities take 
place. These facilities may include the following 
(to the extent that they are used for research): 
research laboratories, controlled-environment 
space, \echnical-support space, facilities for 
laboratory animals, faculty or staff offices, 
department libraries, fixed equipment (such as 
fume hoods and benches), and non-fixed 
equipment costing $1 million or more. 


Table for itern 2. Current amount of research space, by field 
Key: 


A= Adequate amount of space sufficient to support all the needs of your current S&E research program commitments in 
the field 


B= Inadequate amount of space not sufficient to support the needs of vour current S&E research program commitments in 
the field, or non-existent but needed 


NA = Not applicable or no space needed in the field 


Column 1 Column 2 


Adequacy or inadequacy of amount of S&E Additional space needed for current S&E 


research space research program commitments 
For each field, you may choose to enter either 
For each field, circle the appropriate VASF or percent more space needed 
code in one of the columns below (Enter a figure in one of the 


columns below for each field.) 


Not Additional NASF _; Percent more space 


Field Adequate inadequate Applicabie needed needed 


Engineering A B NA 
Physical Sciences a B : NA 


Earth, Atmospheric, and : 
Ocean Sciences (formerly A B : NA 
Environmental Sciences) 


Mathematics a B NA 
Computer Sciences A B NA : 
Agricultural Sciences A B NA 
Biological Sciences ; 
Other than medical school A B NA 
Biological Sciences : ; 
Medical school A B NA 
Medical Sciences 
Other than medical school A 8 : NA 
Medical Sciences : : 
Medical school A 5 NA 
Psychology A B NA : 
Social Sciences A : B NA 7 
Other Sciences, not elsewhere A B NA 
classified 
List them: 


Item 3. 


To complete Item 3, do the following: 


@ For each field listed on the table on the facing page, fill 
in the percent of research space that falls into each 


category below: 


A Suitable for the most scientifically competi- 


tive research in the field 


B Effective for most levels of research in the 
field, but may need limited repair/renova- 


tion 


Cc Requires major renovation or replacement 


to be used effectively 


NA Not applicable or no research space in that 
field 


© For each field for which you reported space in category 


C, record in Column 2 the number of NASF or percent of 


that space that is funded and scheduled to undergo major 


renovation or replacement in your FY 1996 or FY 1997. 


Current condition of research space, by field 


Tips for completing Item 3 


Consider only space supporting your current S&E 
research program commitments. 


Use these definitions for bolded items: 


major renovation: Refers to an extensive repair 
project that results in facilities that are equivalent, 
or nearly equivalent, to new facilities in their 
ability to support S&E research. 


research space: Refers to the NASF of space in 
facilities within which research activities take 
place. These facilities may include the following 
(to the extent that they are used for research): 
research laboratories, controiled-environment 
space, technical-support space, facilities for 
laboratory animals, faculty or staff offices, 
department libraries, fixed equipment (such as 
fume hoods and benches), and non-fixed equip- 
ment costing $1 million or more. 


eed 


Table for item 3. Current condition of research space, by field 


Key: 
A= Suitable for the most scientifically competitive research in the field 
B= Effective for most levels of research in the field, but may need limited repair/renovation 
(Includes categories B and C from 1994 survey) 
C= Requires major renovation or replacement to be used effectivels 
(Includes categories D and E from 1994 survey) 
NA = Not applicable or no research space in this field 
Column 1 Column 2 
Percent of research space Amount of space in category C that is funded 
according to condition and scheduled to undergo major renovation or 
replacement in your FY 1996 or FY 1997 
For each field. you may choose to enter 
either NASF or percent of space 
(Enter a figure in one of the 
columns below for each field ) 
Field A 8 C | Total | NA NASF Percent of space 
Engineering 100% 
Physical Sciences 100% 


Earth, Atmospheric, and 
Ocean Sciences (formerly 100% 
Environmental Sciences) 


Mathematics 100% 

Computer Sciences 100% 

Agricultural Sciences 100% 3 

Biological Sciences : 
Other than medical 100% 
school : 

Biological Sciences : 
Medical school 100% 

Medical Sciences 
Other than medical 100% 
school 7 

Medical Sciences 
Medical school 100% : 

Psychology 100% : 

Social Sciences 100% : 

Other Sciences, not 100% 

elsewhere classified 
List them: 


Costs oF CapPiTAL PROJECTS COMPLETED, BEGUN, OR PLANNED 


Item 4a. Research facilities projects over $100,000: your FY 1994 and FY 1995 


Tips for completing Item 4a 


>» Consider only projects that began during your 
FY 1994 or FY 1995. (Consider the start-date for 
a project to be the date on which repair/renova- 


This item asks you to report the completion costs (planning, 
site preparation, construction, fixed equipment, non-fixed 
equipment costing $1 million or more, building infrastruc- 


ture) and net assignable square feet (NASF) involved in 


repair/renovation and new constr. «tion of science and tion or new construction actually began.) 
engineering (S&E) research facilities > If space is shared by S&E fields, prorate the 
NASF and cost to reflect the proportion of use by 
To complete Item 4a, do the tollow ing each field. (For an example see page 3.) 
@ in Columns | and 3 of the table on the facing page, > Consider only projects whose prorated cost in a given 
oo | field is over $100,000. (All the dollar figures in 
e for each field listed, fill in the completion costs for Column | or Column 3 of the table on the facing page 
repair renovation and new construction projects over should be over $/00,000.) 
$100,000, and > Use these definitions for bolded items: 
ced TOTAL, fill i - Bttne tnfracteedt , 
e inthe row marked TOTAL, fill in the total comple - » Roa systems that 
tion costs for repair renovation and new construc- exist in the building and within five feet of the 
_ building foundation, such as plumbing, lighting, 
air exchange, and safety systems. 


. — fixed equipment: Refers to uipment that is built 
@ in Columns 2 and 4 of the table on the facing page. aed 4 

“oN into facilities, such as fume hoods and lab benches. 
es for each field listed, fill in the estimated NASF 


involved in repair/renovation and new construction NASF: Is the sum of all areas (in square feet) on all 
floors of a building assigned to, or available to be 
assigned to, an occupant for specific use, such as 

e inthe row marked TOTAL, fill in the estimated total instruction or research. NASF should be measured 
from the inside faces of walls. 


projects over $100,000, and 


NASF for repair/renovation and new construction. 


new construction: Refers to additions to an 
existing building or construction of a new building. 
repair/renovation: Refers to the fixing up of 
facilities in deteriorated condition, capital improve- 
ments on facilities, conversion of facilities, etc. 


Table for Item 4a. Research facilities projects over $100,000: 


your FY 1994 and FY 1995 


REPAIR/RENOVATION over 
$100,000 begun during your 


FY 1994 or FY 1995 


NEW CONSTRUCTION over 
$100,000 begun during your 


FY 1994 or FY 1995 


Column 1 Column 2 


Column 4 


Column 3 


Field Cost NASF Cost NASF 


Engineering 


Physical Sciences 


-arth,. Atmospheric, and Ocean Sciences 
(formerly Environmental Sciences) 


Mathematics 


Computer Sciences 


Agricultural Sciences 


Biological Sciences 
Other than medical school 


Biological Sciences 
Medical school 


Medical Sciences 
Other than medical school 


Medical Sciences 
Medical school 


Psychology 


Social Scrences 


Other Sciences. not elsewhere classified 
List them 


POTAL 


}49 


item 4b. Research facilities projects between $5,000 and $100,000: your FY 1994 and FY 1995 


To complete Item 4b, do the following: 


———————— —_ ———— $$ —_— ae ee 


In the blank below, fill in the total dollar amount for completion Tips for completing Item 4b 


costs of repair/renovation projects between $5,000 and $100,000 > Consid ly projects that | turing 

begun in your FY 1994 and FY 1995 your FY 1994 or FY 1995. (Consider the 
start-date for a project to be the date on 
which repair/renovation or new construction 

Total for repair/renovation projects (costing between $5,000 and actually began. ) 

$100,000 each) of your science and engineering (S&E) research » Include projects to repair/renovate fixed 

fecititien 46S : equipment, non-fixed equipment costing 
$1 million or more, and building infra- 
structure. 


> Exclude projects whose prorated cost is less 
than $5,000 or more than $100,000. 


» Use these definitions for bolded items: 


building infrastructure: Includes systems 
that exist in the building and within five feet 
of the building foundation, such as plumbing, 
lighting, air exchange, and safety systems. 


fixed equipment: Refers to equipment that 
is built into facilities, such as furne hoods and 
lab benches. 


repair/renovation: Refers to the fixing up 
of facilities in deteriorated condition, capital 
improvements on facilities, conversion of 
facilities, etc. 


qemenenenenensnnnanenaennene . _ - tear nemnnnnnenen SD 
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Go to the next page. 


Item 5. Sources of funding for research facilities projects: your FY 1994 and FY 1995 


To complete Item 5. do the following: - 


Tips for completing Item 5 


> Consider only projects that began during 
your FY 1994 or FY 1995. (Consider the 


@ inthe row marked TOTAL on the table on the facing 


page, at the bottom of Columns | and 2, copy the cost 


totals for your scrence and engineering (S&E) research start-date for a project to be the date on which 
facilities projects from Item 4a, Columns | and 3 repair/renovation or new construction actually 
began.) 
® repair/renovation projects costing over $100,000. 
and > Note that “Institutional funds” include 
® new construction projects costing over $100,000 operating funds, endowments, indirect costs 
recovered from federal grants and/or 


contracts, indirect costs recovered from 


@ Fill in the dollar amounts of funding from each source 
other sources, etc. 


listed 
> Use these definitions for bolded items: 


new construction: Refers to additions to an 
existing building or construction of a new 
building. 


repair/renovation: Refers to the fixing up of 
facilities in deteriorated condition, capita! | 
improvements on facilities, conversion of 
facilities, etc. 


[tb 


Table for item 5. Sources of funding for research facilities projects: your FY 1994 and FY 1995 


Column 1 


Doliar amount 

for REPAIR/RENOVATION 
projects costing 
over $100,000 


Column 2 


Doliar amount 
for NEW CONSTRUCTION 
projects costing 
over $100,000 


Item 6. Planned research facilities projects over $100,000 scheduled to begin in 


your FY 1996 and FY 1997 


To complete Item 6. do the following 


~ J 7 — . »* ' the *¢ noe . 
Oo if ‘ } um > re | _) ine laDiec on . » Av - - ~ as 


prorects over $100.000 (pianning. site preparation 
construction. fixed equipment. non-!ixed 
equipment costing $! million or more. building 
infrastructure) tor planned projects (Doth repair 
renoy ation anc mew construction). and 

. n the row marked TOTAL #1, fill in the tota 
completion costs for all science and engineering 


S&E) treids 


@ in Columns? and4 
. tor each treld listed. estimate the net assignable 


square feet (NASF) involved in those provects 


Note: he sure to include here any space tat 
rica im Larrirt Z fine (aris fav te mS and 
= ¢ . ' ' ‘ c » tao a - il 
® ne row arked itl Al og r tne estin atec 


NASF tor al! S&E fields 


© Near the bottom of the table. in the row marked TOTAI 
> enter the estimated completion costs for planned 
Capital proyects to extend, repair. or renovate central 
campus infrastructure 

14) Add the figures im the row marked IOTAI to those 


the row marked TOTAL #2. Record the total theures 


nthe row marked TOTAL #3 


Tips for completing Item 6 


Consider only projects scheduled to begin dunng your 
FY 1996 or FY 1997 


If space 1s shared by S&E fields, prorate the NASF and 
cost to reflect the proportion of use by each field. (For 
an example, see page 3.) 

Include only proyects whose prorated cost in a given 
field us over $100,000. (All the dollar figures in 
Column | or Column 3 of the table on the facing page 
should be over $100,000.) 


Esumiate if exact figures are not available. 
Use these definitions for bolded items: 


building infrastructure: Includes systems that exist 
in the building and within five feet of the building 
foundation, such as plumbing. lighting, air exchange, 
and safety systems. 

central campus infrastructure: Refers pnmanily to 
systems that exist between the buildings of a campus 
(excluding the area within five feet of any individual 
building fou..Jaton) and to the nonarchitectural 
elements of campus design (central wiring for tele- 
communicauons systems, storage/disposal facilines. 
electncal winng between buildings, central heating 
and air exchange systems, drains and sewers, road- 
ways, walkways, parking systems, etc.) 

fixed equipment: Refers to equipment that 1s built 
into facilites, such as fume hoods and lab benches. 
NASF: Is the sum of all areas (in square feet) on all 
floors of a building assigned to, or available to be 
assigned to, an occupant for specific use, such as 
imstruction or research. NASF should be measured 
from the inside faces of walis. 


new construction: Refers to additions to an existing 
building or construcuon of a new building. 

planned project: Refers to a proyect that is funded 
and scheduled but on which construction has not yet 
begun. 

repair/renovation: Refers to the fixing up of facilites 
in detenorated condition, capital improvements on 


Table for Item 6. Planned research facilities projects over $100,000 scheduled to begin in 
your FY 1996 and FY 1997 


Engineering 


REPAIR/RENOVATION 
over $100,000 
scheduled to begin in 
your FY 1996 or FY 1997 


NEW CONSTRUCTION 
over $100,000 
scheduled to begin in 
your FY 1996 or FY 1997 


Column 1 Column 2 


"Expected Cost | Estimated NASF 


Field Expected Cost | Estimated NASF 


Column 3 Column 4 


cePccccccccccccccccccsscccoesoscccoscosoces 4 Oe ceccccosorecesocecesecesecsoeses 


Physical Sciences 


Earth. Atmospheric, and Ocean Sciences 
(formerly Environmental Sciences) 


Mathematics 


Computer Sciences 


Agricultural Sciences 


Biological Sciences 


(nther than medical schoo! 


Biological Sciences 
Medical school 


Medical Scrences 


(wher than medical school 


Medical Sciences 
Medical schoo! 


Psychology 


Social Scrences 


(ther Sciences. not elsewhere classified 


Last then 


TOTAL #1: ALL S&F FIELDS 


TOTAL #2 CENTRAL CAMPUS 
INFRASTRUCTURE (includes 
tclecommunications. ciectrical 
svstems. plumbing sv stems 
steam and chilled water lines 
hazardous materials systems 
etc 

TOTAL #3 GRAND IOTAI 


DEFERRED CAPITAL PROJECTS 


Item 7. Costs for repair/renovation and new construction of research space needed 
but not funded 


To complete Item 7, do the tollowing: 
Tips for completing Item 7 


@ Read the definition in the “Tips” box to the right for deferred > If space is shared by S&E fields, prorate the cost to 


project. According to this definition, does your institution reflect the proportion of use by each field. (For an 


have any deferred projects for repair/renovation or new example, sce page 3.) 


construction of your science and engineering (SKE) research > For help in classifying your programs, refer to the 
Cross Reference chart on page 24. 
2» Use these definitions for bolded items: 


. building infrastructure: Includes systems that 

a} No. Go to Item 8 (see page 20) exist in the building and within five feet of the 
building foundation, such as plumbing, lighting, air 
exchange, and safety systems. 


facilities”? 


J Yes. Go to step ® 


@ Read the definition in the “Tips” box to the right for institu- 


tional plan. Then, 


, central campus infrastructure: Refers primarily to 
® for deferred projects that are part of an institutional plan, systems that exist between the buildings of a campus 
enter the estimated completion costs (planning, site (excluding the area within five feet of any individual 


building foundation) and to the nonarchitectural | 
elements of campus design (central wiring for 
equipment costing $1 million or more, building infra- telecommunications systems, storage/disposal | 
facilities, electrical wiring between buildings, central 
heating and air exchange systems, drains and sewers, 


preparation, construction, fixed equipment. non-fixed 


structure) in Columns | and 2 of the table on the facing 


page: and roadways, walkways, parking systems, etc.) 
® for deferred projects that are not part of an institutional deferred project: Refers to a repair/renovation or 
plan, enter the estimated completion costs in Columns 3 now CORSTUCHOR project which meets all of the 
following criteria: 
and 4 ; 
®@ is necessary to meet your current S&E research 
© Record the totals for these estimates in the row marked F OD CED, 
s is not scheduled for your FY 1996 or FY 1997, 
POTAL #1! = does not have funding, and 


= _ is neither for the purpose of developing new | 


ie > > tz > > arke OT: #7 : 
© Near the bottom of the table, in the row marked TOTAL #2. pr ner for on ling faculty beyond wi 


enter the estimated completion costs for deferred capital is required to fulfill current S&E research 

projects to extend, repair, or renovate central campus program commitments. 

infrastructure — both those that are, and those that are not, fixed equipment: Refers to equipment that is built 

part of an institutional plan into facilities, such as fume hoods and lab benches. | 


institutional plan: Refers to an institution's approved 
plan, including goals, strategies, steps, and budgets, for 
row marked TOTAL #2. Record the total figures in the row fulfilling the institution's mission during a specific 
marked TOTAL #3 time period. 

new construction: Refers to additions to an existing 
building or construction of a new building. 
repair/renovation: Refers to the fixing up of 
facilities in deterio”:..' -ondition, capital improve- 
ments on facilitie. «sion of facilities, etc. 


@ Add the figures in the row marked TOTAL #1 to those in the 


/90 


Table for item 7. Costs for repair/renovation and new construction of research space 
needed but not funded 


Note 


/f you cannot provide cost estimates, you may instead record estimated NASF for deferred projects (prorate if necessary) 


choose to do this and are recording NASF rather than dollars in the table below, check (4) here ry 


Field 


Estimated cost for deferred projects needed 
for current S&E research program commitments 


Needs INCLUDED in an 
institutional plan 


Needs NOT INCLUDED in an 
institutional plan 


Column 1 Column 2 Column 3 Column 4 
“Repair/renovation | New construction | Repair/renovation | New construction _ 
costs costs costs costs 


a a a 


ngineering 


Physical Sciences 


- arth, Atmospheric. and Ocean Sciences 
(formerly Environmental Sciences) 


Mathematics 


Computer Sciences 


Agricultural Sciences 


Biological Sciences 
Other than medical school 


Biological Sciences 
Medical school 


Medical Sciences 
Other than medical school 


Medical Sciences 
Medical school 


Psychology 


Social Sciences 


Other Sciences. not elsewhere classified 
List them 


TOTAL #1: ALL S&k FIELDS 


CENTRAL CAMPUS 
INFRASTRUCTURI 
(Includes telecom- 


TOTAL #2: 


munications, electrical 
systems. plumbing systems, 
steam and chilled water 
lines, hazardous materials 


systems, etc.) 


TOTAL #3) GRAND TOTAI 


[5 | 


If vou 


MISCELLANEOUS ITEMS 


Item 8. Facilities for laboratory animals 
Tips for completing Item 8 
To complete Item 8, answer the following: > Include as laboratory animal facilities both 
departmental and central facilities that are 
@ Does your institution have facilities for laboratory animals? subject to government and state policies and 
regulations concerning humane care and use of 


laboratory animals. | 
QO Yes. Goto step @. 


OJ No. Goto Item 9 on the next page. 


> Do not include in your lab animal facilities 
space: 
@ Below, fill in the amounts of your animal housing NASF and 


@ agricultural field buildings sheltering 


animal laboratory NASF. Add the two figures to arrive at your 
animals that do not directly 


total animal research NASF. support research or that are not 
Animal housing NASF subject to government regulations 
| 7 concerning humane care and use of 
Animal laboratory NASF laboratory animals; or 
Total animal research NASF ® areas for treatment of animals that are 


veterinary patients. 


© Fill in the amounts of your total animal research NASF that > Use these definitions for bolded items: 
animal housing NASF: Refers to all general | 
® fully meets government regulations NASF | animal housing (for example, cage rooms, stalls, | 


wards, isolation rooms) and maintenance areas 
(for example, feed storage rooms, cage-washing 
® needs limited repair/renovation to meet rooms, shops, storage), if these areas directly 
government regulations NASF support research. (Animal housing NASF are 
Codes 570 and 575 in the Postsecondary 
Education Facilities Inventory and Classification 


® needs major repair/renovation or replace- 


Manual.) 
ment to meet government regulations NASF ; 

animal laboratory NASF: Refers to all animal 

The total of the three categories above should equal the totai animal laboratory space used exclusively for research 

research NASF in 9. activities, such as bench space, animal produc- 
tion colonies, holding rooms, germ-free rooms, 

© Fill in the costs and amounts of NASF for animal facility improve- surgical facilities and recovery rooms. 
ments involving total animal research NASF: Refers to the 
® repair/renovation over $100,000 scheduled to begin in your combined amount of animal laboratory and 


anirial housing NASF. (Total animal research 
NASF is equivalent to the term “Research 
Cost NASF | NASF” in Item #10 of the 1994 survey.) 


® new construction over $100,000 scheduled to begin in your 
FY 1996 or FY 1997 
Cost NASF 


FY 1996 or FY 1997 


Note: Be sure to also include in your answer to Item 6 on page 


17 any projects you include in your answer to @ above 


” /¥- 


Item 9. Limit on tax-exempt bonds 


To complete Item 9, answer the following questions: 


@ is your institution a private college or university? 
J No. Go to Item 10 on the next page. 


O) Yes. Goto step @. 


@ Federal tax reform legislation established a limit on tax-exempt bonds of $150 million per private college 
or university. 
Has your institution reached the limit on tax-exempt bonds” 
LJ Yes. 


LJ No, but we expect to within the next two fiscal years. 


LJ No, and we do not expect to within the next two fiscal years. 


item 10. Additional comments 


[his is an optional, open-ended question designed with two purposes in mind. It allows you to 


® give us information which numerical data cannot capture, and 


help us identify new areas of concern relating to science and engineering (S&E) research facilities. Such discoveries may, in 


future surveys, warrant further quantitative investigation. 


To complete Item 10, write any additional comments you may have in the space below: 


Institution Name 


FICE Code 


LY 


22 


litem 11. Feedback 


We appreciate the time you have taken to fill out the 1996 survey 


How many person-hours were required to complete this form? 


Return the survey by December 1, 1995, to The Gallup Organization 
Attention: Dr. Jennifer Spielvogel 
One Church Street, Suite 900 
Rockville, MD 20850 


i 
tod 


gh 


~ 


CROSS REFERENCE BETWEEN NSF FIELD CATEGORIES AND 
THE NCES CLASSIFICATION OF ACADEMIC DEPARTMENTS 


Use this chart to identify the departments that are included within each of the science and engineering (S&E) fields used in this 


survey. 
ENGINEERING PHYSICAL SCIENCES 
101 Aerospace Engineering 201 Astronomy 
14.02 Aerospace, aeronautical, and astronautical 40.02 Astronomy 
engineering 40.03 Astrophysics 


, 40.09 Planetary science 
102 Agncultural Engineering 
14.03 Agnicultural engineering 202 Chemustry 
, 40.05 Chemistry 
103 Biomedical Engineering 
14.05 Bioengineenng and biomedical engineenng 203 Physics 
: 40.08 Physics 
104 Chemucal Engineering 
03.0509 Wood sciences 204 Physical Sciences, not elsewhere classified 
14.07 Chemical engineering 40.01 Physical sciences, general 
10s Civil En 40.0799 Miscellaneous physical sciences, other 
05 ivil Engineering 
04.02 6 Arch , 40.099 Physical sciences, other 
« Architecture 
14.04 Architectural engineenng 
1408 Civil engineening EARTH, ATMOSPHERIC, AND OCEAN SCIENCES 
’ » WwW j t wD » : Sc » > 
14.14 Environmental health engineering , Atmospheric Sciences 
404 Atmospheric sciences and meteorology 
106 Electncal Engineering 
wW2 Geosciences 
14.09 Computer engineering 1 06 » ealeted 
{ i ) , < le > ’ > 
14.10 Electrical, electronics, and communications 4 . SSCOGICH: SRG SelMEe scsences 
40.0703 Earth and planetary sciences 
engineering 
14.1002) Microelectronic engineering 03 Ocean Sciences 
~ 26.0607 Marine/< ’ , 
10 Engineering, Science ae ic shies ~~ biology 
OUsSU2  ( . Té 
14.12 Engineering physics ceanography 
14.13 Engineering, science wW4 Earth, Atmospheric, and Ocean Sciences, N_E-C 
L108 Industnal Engineering / Management Science 
14.17 Industnal engineering MATHEMATICS 
¥ )? ‘ . , : 
142 Systems engineenng 402 Mathematics and Applied Mathematics 
’ » . , » , 
20.06 Systems science 06.1302 Operations research (quantitative methods) 
27.01 Mathematics, general 
10) Mex hanw al i Nnpinecriny 27 3 \pplied mathematx ‘ 
14.11 Engineering mechanics 2704 Pure mathematics 
14.19 Mechanical engineering 27.99 Mathematics, other 
20.08 athemg ; . . — 
110 Metallurgical and Matenals Engineering 0.08 Mathematics and computer science 
14.06 Ceramic engineering TER! Statistics 
14.18 Matenals engineering 27.02 Actuanal sciences 
14.20 Metallurgical engineering 27.05 Statistics 
40.0701 Metallurgy 
111 Mining Engineering COMPUTER SCIENCES 
14.15 Geological engineering 401 Computer Sciences 
14.16 Geophysical engineering 06.12 Management information systems 
14 21 Mining and muneral engineering ] j Computer and information s 1weNces, general 
W.09 Imaging science 
112 Nuclear Engineering 
14.23 Nuclear engineering 
en ee AGRICULTURAL SCIENCES (SEE ALSO 102 AND 901) 
113 Petroleum Engineering S01 Agncultural Sciences 
14.25 Petroleum engineering 02.01 Agnecultural sciences, general 
02.02 Animal sciences 
114 Engineering, noi elsewhere classified 02.03 Rend erienues 
- ve ENS, guneea 02.04 Plant scrences 
- ~- -_ al architecture and marine engineering 02.05 Sof eriences 
a \ *d » , “ WwW 
1428 1 ati ENBINCCTING, 02.99 Agncultural sciences, other 
é *<* ] TY , “ , ’ 
1.90 * oo ang 03.01 Renewable natural resources, general 
gineering, other 
19.09 Textiles and clothing (excluding 19.0902, Fashion 
Design) 
30.03 Engineering and other fields 


/sb 


03.03 Fishing and fishenes 


03.05 Forestry and related sciences 

03.06 Wildlife management 

03.99 Renewable natural resources, other 
31.04 Water resources 


BIOLOGICAL SCIENCES 


601 


602 


603 


604 


605 


608 


612 


613 


614 


616 


Anatomy 
18.0201 Clinical anatomy 
26.0601 Anatomy 


Biochemustry 

18.0202 Clinical biochemustry 

26.02 Biochemistry and biophysics 
Biology 

26.01 Biology, general 


26.0604 Embryology 


Biometry and epidemiology 
18.2202 Epidemiology 
26.0602 Biometrics and biostatistics 


Biophy SIcs 
Botany 
26.03 Botany (excluding 26.0302, Bactenology; see 611) 


Cell Biology 
26.04 Cell and molecular biology 
26.0606 Histology 


Ex ology 
26.0603 Ec ology 


Entomology and Parasitology 
26.0610 Parasitology 
26.07102 Entomology 


Genetics 
26.0703 Genetics, human and animal 


Microbiology, Immunology, and Virology 
18.0203 Clinical microhiology 

18.1002 Allergies and endomology 
18.1009 Immunology 

26.0302  Bactenology 


26.05 Microbiology 
Nutrition 
19.05 Food sciences and human nutrition 


20.0108 Food and nutrition 
26.0609 Nutritional sciences 


Pathology 

18.0204 Clinical pathology 

18.1018 Pathology 

26.0704 Pathology, human and animal 


Pharmacology 

18.0206 Clinical toxicology 

26.0612 Toxicology 

26.0705 Pharmacology, human and animal 
42.14 Psychopharmacology 


Physiology 
18.0205 Physiology 
26.0706 Physiology, human and animal 


Zoology 
26.0701 Zoology 
26.0799 Zoology, other 


Biosciences, not elsewhere classified 

26.0699 Miscellaneous specialized areas, life sciences, 
other 

26.99 Life scrences, other 


MEDICAL SCIENCES (see also 103) 
701 Anesthesiology 
18.1003.) Anesthesiology 


702 Cardiology 
703 Cancer Research / Oncology 
704 Endocrinology 


26.0605 Endocrinology 


705 Gastroenterology 
706 Hematology 

18.08 Hematology 
707 Neurology 


18.1024 Neurology 
26.0608 Neurosciences 


708 Obstetrics and Gynecology 
18.1013) Obstetncs and gynecology 


709 Ophthalmology 
18.1014. Ophthalmology 
18.12 Optometry 

710 Otorhinolaryngology 


18.1017) Otorhinolaryngology / otolaryngology 


711 Pediatrics 
18.1019 Pediatrics 
20.0102) Child development 


712 Preventive Medicine and Community Health 
18.1007 Famuly practice 
18.1022 Preventive medicine 


713 Psychiatry 
18.1023 Psychiatry 
18.1106 Psychiatry / mental health 


714 Pulmonary Disease 


15 Radiology 

18.1012 Nuclear medicine 
18.1025 Radiology 

26.0611 Radiobiology 


- 


16 Surgery 
18.1004 Colon and rectal surgery 
18.1011 Neurological surgery 
18.1016 Orthopedic 
18.1021 Plastic surgery 
18.1026 Surgery 
18.1027 Thoracic surgery 


Clinical Medicine, not elsewhere classified 
18.0299 Basic clinical health sciences, other 
18.1001 Medicine, general 

18.1005 Dermatology 

18.1008 (Genatrics 

18.1010 Internal medicine 

18.1020 Physical medicine and rehabilitation 
18.1028 | lrology 

18.1099 Medicine, other 


18.13 Osteopathic medicine 
18.15 Podiatry 
W.01 Biological and physical sciences 


718 Dental Scrences 
18.04 Dentistry 
18.1015 Orthodontic surgery 


719 Nursing 


18.11 Nursing (excluding 18.1106, Psychiatry / mental 


health; see 713) 


Pharmaceuhcal Sciences 


18.14 Pharmacy 
72) Veterinary Sciences 
18.24 Vetermary medicine 
722 Health Related, not elsewhere classified 
17.0807 Occupational therapy 
17.0813 Physical therapy 
17.0899 Rehabilitation services, other 
17.99 Alhed health, other 
18.07 Health scrences administration 
18.09 Medical laboratory 
18.22 Public health 
18.99 Health sqences, other 
723 Speech Pathology and Audiology 
18.0] \udiok sr) and Speer h path vk \ 


PSYCHOLOGY 


80] Psychology 
13.08 School psychology (not including Educational 
Psychology) 
17 O80] Art therapy 
$2 Psychology (including Educational Psvchologyv) 


SOCIAL SCIENCES : 


4] A\gncultural bconomucs 
10102 \gncultural business and management 
O1L0103 A\yvnicultural economics 
MND Anthropology (Cultural and Social) 
$5.02 Anthropology 
5.03 Are heology 
93 Economics (except Agricultural) 
06.05 Business Economics 
$5.06 Eoonomcs 
“4 Geography 
5.07 Geography 
Y)5 History and philosophy of science 
4b Languistics 
e My Lainyguistics 
12.12 Psycholungutstics 
M7 Political Scrence 
HO] Puble attairs, general 
4.03 International public service 
4404 Public administration 
$4.05 Public policy studies 
14.99 Public attaurs, other 
$5.09 Internationa! attairs 
5.10 Political scvence and government 
4S Socology 
15.05 Demography 
$5.1] Sociology 
QOS Sociology and Anthropology 
410 Social Scrences, not elsewhere classihedc 
W038 City, community, and regional planning 
> \rea and ethnic studies 
OM Human resources development 
(M15 Organizational behavior 
103 Parks and recreational management 
4.0] Crimanal justice 
402 ommunity services 
M07 Social work 
5.01 Social scrences, general 
45.04 rumunology 
45.12 Urban studies 
5.99 Social sqrences, other 
26 ‘ v4 
190 
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Appendix E 


Validation of Estimates of 
Deferred Project Costs 


Validation of Estimates of Deferred 
Project Costs 


Background 


Since estimating the costs of deferred projects 1s of great policy relevance, this 
appendix tests an alternative method of estimating unfunded construction and 
repair/renovation needs. [his approach relies on institutional estimates of how 
much additional space is needed in each field and what proportion of the space in 
the field requires repair/ renovation. 


The Survey Questions 


In addition to the questions asking about deferred projects reported in Chapter 6, 
the 1996 survey made two further efforts to measure construction and 
repair/renovation needs. In Item 2, institutions reported whether the amount of 
space they currently had for S&E research in each of the fields was adequate for 
supporting their current research program commitments. If institutions reported an 
inadequate amount of space, they were asked to indicate the additional space 
needed (see Item 2 of the survey in Appendix C). 


Item 3 requested institutions to evaluate the condition of their current research 
space in each S&E field by reporting the percentage of space that met certain 
conditions. For space that required major repair/ renovation or replacement, 
institutions also reported either the space or percent of that space that was funded 
and scheduled to undergo major renovation or replacement (see Item 3 of the 
survey in Appendix C). 


Data Considerations 


In these questions, institutions assessed how much more S&E research space is 
needed and how much of the existing S&E research space is in poor condition. They 
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also reported how much of the total space is scheduled for construction or 
renovation. At the same time, however, institutions are bound by their current 
research commitments. An institution's interest in expanding in a particular S&E 
field 5 not included in such estimates, nor are state or national needs to increase 
knowledge in specified areas reflected in this approach. 


Findings 


How Much More S&E Research 

Space Did Colleges and 

Universities Need? 

In 1996, research-performing colleges and universities reported they needed an 
additional 21.6 million NASF of S&E research space (Table E-1). Of this need for 


additional space, 10.8 million NASF (50 percent of the needed space) were 
scheduled for construction in fiscal year 1996 or 1997. 
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Table f-1. Need tor additional science and engineering (S&E) research space 
(NASE in thousands) 


Additional NAS# 
Existing Additional Scheduled New | Needed and Not Percent of 
Field Research NASF Needed | Construction Scheduled for NAGS Meoded 
NASF{A) | (B) * (C)’ Construction (D) ane — 
‘ 
lotal 136,481 21,647 10,843 10,804 50 
Biological sciences 
Outside medical schoo! 18 6602 3247 1.804 1.443 bo 
Physical scrences 1/7872 » 779 1.152 1.62 4) 
Psy chology , 404 626 82 44 13 
Social scrences $977 984 176 808 18 
Mathematics 1.005 167 »? Q5 43 
Computer sciences 2,075 387 121 66 41 
tarth atmospheric, and 
ocean scrences "246 1,425 "46 679 
[ngineenng 21,832 +589 122 1.46 9 
Agricultural sciences 22,118 » 192 1.051 1,141 48 
Medical sciences 
outside medical school 7 313 1,535 126 609 60 
Medical sciences 
medical school 17,815 » 853 2,049 804 
Biological sciences 
medical school 10,797 1,51 465 1,052 1 
Other 2,364 $45 17 268 22 
' Data from Table 1-6, total SAE research spa 
* Data from Table 2-1 (percent addit il space 1) convert { NASI 
* Data parallels lable 3-6, reported in NASI 
* Column (B) minus column « 
* 100% minus Column (D) divided by column (B 
SOURCE: National Science foundation) SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 


Universities 


Institutions reported that the greatest need for additional S&E space was in 
engineering, for which 3.6 million more NASF were needed. However, 59 percent 
of this need (2.1 million NASF) was scheduled for construction in either 1996 or 
1997. Biological sciences outside of medical schools also accounted for a large 
amount of needed space (3.2 million NASF), and 56 percent was scheduled for 
construction in 1996-1997. By contrast, a smaller proportion (31 percent) of the 1.5 
million NASF needed in biological sciences in medical schools was scheduled for 


construction in 1996-1997 (Table E-1). 
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| alidation of Estimates of Deferred Project Costs 


How Much Renovation or 

Replacement of Existing S&E 
Research Space Did Colleges and 
Universities Need? 


Table £-2 


Need for renovating or replacing existing science and 


engineering (S&E) research space 


(NASF in thousands) 


Colleges and universities indicated that 25.2 million NASF of their current S&E 
research space required major renovation or replacement. This represented 18 
percent of all S&E research space (25.2 million divided by 136.5 million). Only 22 
percent of the space needing such attention (5.5 million NASF) was scheduled for 
repair/ renovation in fiscal year 1996 or 1997 (Table E-2). 


Existing NASF 
— thet &® ' 7 
Existing go agg Existing NASF 
Major : Percent of 
Research NASF that Require 
, Renovetion or ; NASF Nee ding 
Existing that Require | ERIE Renovation or i incitiltints ian 
Field Research NASF Major Replacement 
(A) ' Renovation or end are and are not Saptecoment 
Scheduled for and Scheduled 
Replacement ' Scheduled for ; 
; Renovation or ‘ for R/R (E) 
(8) R/R(D) 
Replacement 
-.*° 
Total 136,481 25,195 5,497 19.698 224 
Biological sciences 
outside medical school 18,662 3314 782 2,532 24 
Physical sciences 17,872 3356 1.028 2,328 31 
Psychology 3,404 419 125 294 30 
Social sciences 3977 522 46 476 y 
Mathematics 1,005 99 13 86 13 
Computer sciences 2,075 156 32 124 21 
tarth, atmospheric, and 
ocean sciences 7,246 1,384 384 1,000 28 
t ngineering 21,832 3899 1,057 2,842 27 
Agricultural sciences 22,118 5,201 490 4,711 9 
Medical sciences-- 
outside medical school 7313 1,506 302 1,204 20 
Medical sciences-- 
medical school 17,815 3506 780 2,726 22 
Biological sciences-- 
medical school 10,797 1,591 442 1,149 28 
Other 2,364 239 16 223 4 


} 


> » 
* Data from Table 2-2 (percent of space requiring major renovation or replacement), converted into NASI 


Data from Table 1-6, total S&E research space 


> Data parallels Table 3-7, reported in NASI 


a . 
Column (B) minus column (C) 


5 


SOURCE 


100% minus Column (D) divided by column (B) 


Universities 


National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 
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| Institutions indicated that the greatest need for major renovation or replacement to 
S&E research space was in the agricultural sciences, with 5.2 million NASF requiring 
such work, representing 21 percent of all S&E research space requiring, major 
renovation or replacement (5.2 million divided by 25.2 million), and 24 percent of all 
of the S&E research space in agriculture (5.2 million divided by 22.1 million). 


However, only 9 percent of the agricultural research space needing, major 
| renovation or replacement was scheduled for such work 1n either 1996 or 1997 


What Was the Estimated Cost for 
Meeting the S&E Research 
Facilities Needs ot Colleges and 
Universities? 


If the additional S&E research space institutions reported needing, were constructed, 
and if the current space that required major renovation or replacement were 
renovated or replaced, the estimated cost of meeting an unmet need would be 


roughly $8.0 billion (Table E-3). 


Table E-3. Estimated costs of repairing existing science and engineering (S&E) 
research space and building new S&E research space 


Repair Construction 
NASF (in thousands) needing repair/renovation 
or construction and not scheduled 19,698 10,804 
Cost per NAS $230 $325 
Estimated Cost (in millions $4,531 $3511 
Total Estimeted Cost (in millions $8,042 


SOURCE: National Science foundation SRS, 1996 Survey of Scientific and | ngineering Research facilities 


at Colleges and Universities 


Table E-3 shows that institutions reported that approximately 19.7 million NASF 
needed major renovation or replacement, and that such work was not scheduled. 
‘An additional 10.8 million NASF in new construction was reported needed to meet 
existing program commitments. To derive an estimate of cost for S&E research 
space needs, an average repair/ renovation cost of $230 per NASF was multiplied by 
the estimate of space needing repair/renovation; and an average new construction 
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cost of $325 per NASF! was multiplied by space requiring construction. An estimate 
of $8.0 billion of combined need for new S&E research space and major renovation 
to existing space was the result (Table E-3).° 


[his estimate is fairly close to the estimate of deferred proyect needs reported in 
Chapter 6 of $9.3 billion. This difference of roughly 15 percent given these two very 
different methods of calculating need provides some convergent validity for the 
overall estimate. 


| The average construction cost per NASF was derived by dividing the total costs of construction 
reported by institutions by the number of NASF that were being constructed. The average 

repair / renovation cost was derived similarly (see questio. 3). Although several factors (e.g,, type of 
project, geographic location) can result in varying, construction and repair costs, the overall average is 
the safest figure to use when information is not available concerning, the specific nature of the projects 


2 Since some proportion of the space requiring, major renovation will need to be replaced at a higher 
cost than the average for repair/ renovation, total costs actually may be higher than the $8.0 billion 
cited. The 1994 Facilities survey found that about 25 percent of all major renovation projects require 
replacement of the space. Assuming a quarter of the renovations will incur costs similar to new 
construction, the total need estimate would rise to $8.5 billion 
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lable F1-5. 


Number of public and private research-performing institutions with space assigned to stence and engineering (SAE) fields 
and number with assigned research space in SAE fields: 1988, 1990, 1992, 1994 and 1996 


Institutions with S&E Space 


Institutions with S&E research space 


Public Private Public Private 
field 1988 | 1990] 1992] 19941 1996] 1988] 1990] 1992] 1994] 1996) 1988] 1990] 1992] 1994] 1996] 1988] 1990] 1992] 1994] 1996 
Total 0 419 $19 th sJ4 I05 206 206 239 236 $16 $19 $11 32 3 sJ4 1a 1908 1o0) JIB Jib 
Biok Pie al Sc ROTC E'S 
outside medical school »Q] J9) J96 $13 s12 184 18” 189 196 205 287 27? Jbb J98 4 168 174 168 1491 J01 
Physical scrences 286 285 283 310 308 188 186 185 202 202 280 280 269 101 294 165 oO 164 184 1045 
Psychology J8b JIBS 269 J90 2905 1B 185 lob 179 184 J 3 Jt1 245 »59 263 140 141 1°2 153 lit 
Social scrences 272 278 262 283 277 189 169 159 167 179 246 244 214 32 229 114 103 103 138 149 
Mathematics 277 75 275 295 s02 178 182 184 191 191 218 }a7 184 107 06 101 OB 101 1/4 137 
Computer scrences 253 247 'O4 278 Jt) 173 158 162 177 180 213 164 192 1499 205 120 116 v2 134 135 
Earth, atmospheric and 
Ocean SsCrences 234 221 210 239 233 a9 15 1149 106 10 Zs 1995 193 J} 217 8 Be 15 9] 95 
tngineernng 319 225 220 231 »3) mr 73 84 9) o0 1)” 222 204 198 202 "h 73 77 oF BO 
Apri ultural sciences QQ oie) 88 116 112 & 7 Ww 4 fF) a) 87 84 110 106 b 7 Ww 4 i. 
Modu al SCROnC Es 
outside medical school 196 202 195 11 p95 18 48 62 62 59 wo 152 156 179 193 1b +7 51 Ib 47 
Medical scrences 
medical school 86 89 96 65 63 51 55 54 60 54 82 BO 9) 63 63 51 55 54 60 54 
Biologn al sSOPeTICe’s 
medical school oO8 70 79 66 61 26 $5 49 64 60 68 7O 77 bb 56 2b 5 49 64 60 
Other, not elsewhere classified 9) i 61 1 67 19 13 21 5 9 73 57 53 45 60 19 13 18 21 22 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research performing U.S. colleges and universities; 1994 data represent 565 institutions; all previous years’ data 


1988, 1990, 1992) represent 925 mstitutions 


Becaus of rounding, components may not add to totals 


In the biological and medical sciences, the total number of institutions ts less than the sum of the subcategories because medical schook that are part of larger universities are not counted twice 


SOUR 


National Scrence Foundation/SRS, 1496 Scientific and Engineering Research facilities at Colleges and Universities 
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Table F1-6. Total net assignable square feet (NASF) of space in science and engineering fields 
by field and institution type: 1968, 1990, 1992, 1994 and 1996 


|NASF in thousands | 
Institution type 
Doctorate-gamting 
Tap 100 in research 
Total expenditures Other Nondoctor antimng 
freld 1988 1999 1992 1994 1996 1968 1999 1992 1999 1995 1968 | 1990 1 1472 19d 1995 1988 1999 | 1992 1994 1996 
Total 27 7 2 4 at a JR? 17% P 40 THO + . ‘+ 7 +77 RG 17 27 1? P 4 y Z4 4 4 ’ P| ’ 2.7 } 244 2444 a”? 
Rokogcal saences 
outade meckical school 244 4 108 4717 BBO 18 7¢ 19 O4¢ ; 18 BbE 19 ft } 4; $99 11 20. 278 6022 Z d 
Phyucal scrences 34 ? $42 6722 ’ 21 7 B22 18.807 19.264 19.07 ' 19.139 1677 16541 10.61 P ; 4. r h 74 
Poychobogy 017 12, 4 - iJ 4 4 40g 4 ty 4 < 2.4 4 ; d 4 an d * 
Sool scrences 4 3.92¢ 17089 ?2? 1 Tt ' 659 1647 1474 Jo 424 1 ; 4 29% 2,614 i 
Mathematics 4 f ‘ + f "4 2.1079 22°9 2,207 d ‘ + 1449 tring 4 4 ti¢ 4 1 4 1637 14 
Cosnpouter soences 44 s6. ‘ ' ‘ ’ 224 24 : 279 ; 4 ‘ 9 Pat 4 
barth atrnosghenc and 
ccanhean scopences 22 ] } 2) 411 2174 ) + f ' ‘ “4 ; ’ 2éad 4 ,i4 4 ‘ 
tngnecnng $0.08 42. 4 44.75. 46.14 44 24.61 26,089 ‘5A 2.0778 1 i44niqie 4. 4 ol 
\grouttural saences 29.993 5 6! 7) f 22,27 24, 70 25.699 264 ‘4 4 , “ ’ , 
Meckhcal soences 
outade medical school 21 21.9 24.572 22.44 23.449 46409 " ‘ 147 44) 65) ? #9 74 1247 4 ‘ 4 
Medical scrences 
mecdcal schol 4484 4121 4 ; >57 OY 4 bts ; 24,4) 16,34 17.279 Abd 1 697 aie 
Rok agcal soences 
mekcal schodd 279 140 } ‘7 #454 1” ‘ "449 +237 } 4 } ] 4 4) ‘4 "OS 4 
(ther not ehewhere casufed i, As 5 41 9 2? 13, 247 24 tw hd 46) by ne 4 44 ‘ 4 
‘\ ‘ ‘ lata a Mal es! ste™ rivent =" ~ ree g t’ weed researc? erm r% ‘ is “ad rv verrsutie ri4 datat merit ! ‘ av lata (1% ee ny retres 
ni “ ; ’ ‘ 
J ww A mn % 1nd tngne= g Kesea , ‘ er . . 


lable F1-3. Number of research-pertorming institutions with space assigned to science and engineering fields, by field 
and institution type: 1988, 1990, 1992, 1994 and 1996 
[NASF in millions| 


Institution type 


Doctorate-granting 
Top 100 in research 
Total expenditures Other Nondoctorate-grantin 
Field 1988 | 1990 | 1992 | 1994] 1996] 1988] 1990] 1992] 1994] 1996] 1988] 1990] 1992] 1994] 1996] 1988] 1990] 1992] 1994] 1996 
Total 525 525 525 565 560 100 100 100 100 100 193 193 194 219 218 232 232 231 246 242 
Biological sciences-- 
outside medical school 475 | 479 | 485 | 509 517 96 95 94 93 94 | 151 156 | 161 184 | 186 | 229 | 228 | 231 232 | 237 
Physi al sciences 473 471 468 512 510 93 93 89 91 90 150 147 147 181 181 230 231 231 241 239 
Psyc hology 472 470 435 469 479 91 91 86 88 88 155 155 155 176 176 227 225 194 205 215 
Social scrences 461 447 421 450 457 94 95 9] 93 91 153 155 152 165 164 214 198 177 191 201 
Mathematics 455 457 458 486 493 93 93 88 QO 88 148 145 153 171 178 215 219 217 225 227 
Computer sciences 426 404 426 455 441 86 86 83 82 82 133 131 144 167 158 207 187 199 208 200 
arth, atmospheric and 
ocean sqences 323 326 329 336 339 84 85 83 86 88 120 112 122 129 131 118 129 124 121 120 
Engineering 295 299 304 314 322 86 86 86 88 87 128 129 130 129 133 81 84 88 98 102 
Agricultural sciences 104 | 103 98 | 120 | 118 42 41 40 41 42 30 27 25 29 24 32 35 33 50 52 
Medical sciences-- 
outside medical school 235 | 250 | 257 | 272 285 68 68 72 67 78 79 91 114 | 119 | 116 88 91 70 86 91 
Medical sciences-- 
medical school 138 | 144 | 150 | 125 118 64 64 67 66 64 74 80 83 59 54 0 0 0 0 0 
Biological sciences-- 
medical school 94 105 128 131 121 50 55 60 60 58 44 50 68 71 63 0 0 0 0 0 
Other, nc! elsewhere classified 111 75 82 86 95 47 40 38 41 38 40 23 30 25 34 24 12 14 19 23 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research-performing U.S. colleges and universities 


data (1988, 1990, 1992) represent 525 institutions. 


Because of rounding, components may not add to totals. 
f 


In the biological and medical sciences, the total number of institutions 1s less than the sum of the subcategories because medical schools that are part of larger universities are not counted twice 


SOURTI 


National Science Foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities. 
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; 1994 data represent 565 institutions; all previous years’ 


Table F1-4. Number of institutions with research space in science and engineering fields 
by field and institution type: 1988, 1990, 1992, 1994 and 1996 


Institution type 
Doctor ate-granting 
Top 100 in research 
Total expenditures Other Nondoctorate-granti 
Field 1988 | 1990] 1992] 1994] 1996] 1988] 1990] 1992] 1994] 1996] 1988] 1990] 1992] 1994] 1996] 1988] 1990] 1992] 1994] 1996 
Total 513 | 517 | 501 | 551 | 560 | 100 | 100 | 100 | 100 | 100 | 188 | 187 | 188 | 219 | 218 | 225 } 229 | 213 | 232 | 242 

Biological sciences-- 

outside medical school 456 | 451 | 434 | 489 | 504 95 94 94 93 94 | 144 | 149 | 152 | 184 | 186 | 217 | 208 | 188 | 213 | 223 
Physical sciences 446 | 450 | 432 | 485 | 490 92 92 8° 91 90 | 142 | 141 | 141 | 181 | 181 | 212 | 217 | 202 | 214 | 219 
Psychology 403 | 402 | 377 | 412 | 430 87 86 84 85 86 | 131 | 132 | 142 | 165 | 171 | 185 | 184 | 150 | 162 | 173 
Social sciences 360 347 318 | 370 | 378 89 91 87 89 89 27 117 114 | 141 137 144 | 140 | 116 140 | 152 
Mathematics 318 | 296 | 285 } 321 | 343 85 88 85 82 83 5 85 91 | 125 | 140 | 129 | 124 | 109 | 114 | 120 
Computer sciences 332 | 281 | 284 | 333 | 540 78 79 80 74 77 95 89 90 | 130 | 132 | 159 | 113 | 114 7 128 | 131 
tarth, atmospheric and 

ocean sciences 299 | 294 298 | 291 306 80 82 81 81 85 120 112 121 118 125 98 89 96 9? 96 
Engineering 283 | 296 | 280 | 290 | 288 85 86 86 87 86 | 128 | 129 | 126 7 122 | 123 70 81 68 82 79 
Agricultural sciences 9 | 947 9571144112] 42] 41] 407 417 42 SOF 277 25] 29] 24] 24] 26] 30] 447 45 
Medical sciences-- 

outside medical school 205 | 189 | 208 | 235 | 239 67 67 67 67 77 70 64 96 | 101 | 100 69 57 44 67 62 
Medical sciences-- 

medical school 134 | 141 | 146 | 122 | 118 63 64 66 66 64 71 77 80 16 54 0 0 0 0 0 
Biological sciences-- 

medical school 94 | 105 | 125 | 131 4116 50 55 60 60 58 44 50 66 71 58 0 0 0 0 0 
Other, not elsewhere classified 92 69 71 66 81 45 40 37 40 37 35 18 26 15 30 12 11 7 12 15 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research-performing U.S. colleges and universities 


years’ data (1988, 1990, 1992) represent 525 institutions. 


Because of rounding, components may not add to totals 


; 1994 data represent 565 institutions; all previous 


In the biological and medical sciences, the total number of institutions 1s less than the sum of the subx ategonies because medical schools that are part of larger universities are not counted twice 


SOURCE: National Science toundation/SRS, 1996 Scientific and Engineering Research Facilities at ( olleges and Universities 
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Table F1-1. Number of research-performing institutions, total net assignable square feet (NASF) of space in all academic fields, NASF in 


science and engineering (S&E) fields, and research NASF in S&E fields by institution type and control: 1996 


[NASF in millions] 


Institution type and control 


Number of research- 
pertorming institutions 


Total NASF in all fields ' 


Total NASF in S&E fields 


Research NASF in S&E fields 


Total 

Doctorate-granting 
Top 100 in research expenditures 
Other 

Nondoctorate-granting 

Public 
Doctorate-granting 
Nondoctorate-granting 

Private 
Doctorate-granting 


Nondoctorate-granting 


560 


318 


100 


218 


77 


136 


131 


98 


' Projected from responses of 88 percent of institutions. 


NOTE: Because of rounding, components may not add to totals. 


SOURCE: National Science foundation/SRS, 1996 Scientific and Engineering Research facilities at Colleges and Universities 
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Table F1-2. Number of research-performing institutions, total net assignable square feet (NASF) of space in scence and engineering (S&E) fields, 
and research NASF in Séxt fields by institution type and control: 1988, 1990, 1992, 1994 and 1996 


| NASF in millions) 
Institution and ae ' 
= Numoer of institutions Total NASF in S&F fields Research NASF in S&E fields 

1988 | 1990 | 1992 1994 1996 1988 1990 | 1992 1994 1996 1988 1990 | 1992 1994 1996 
Total 525 525 525 565 560 | 270.6 | 276.0 | 285.4 | 282.2 | 284.9 | 112.1 116.3) [122.0 | 127.2 | 136.5 
Doctorale-granting 293 293 294 319 318 | 240.7 | 243.9 | 256.3 | 252.7 | 255.9 | 107.4 |111.2 [1174 7 121.8 | 130.7 

Top 100 in research 
expenditures 100 100 100 100 100 | 165.7 | 163.9 1171.9 11706 [173.4 80.6 81.7 87.5 90.9 98.3 
Other 193 193 194 219 218 75.1 80.0 84.3 82.1 82.5 26.8 29.5 29.9 30.9 32.4 
Nondoctorate -granting 232 232 31 246 242 29.9 32.1 29.1 29.4 29.0 4.6 5.2 4.6 5.4 5.8 
Public 320 319 319 326 324 | 204.3) J 211.7 9218.7 | 203.1 07.5 82.4 86.9 90.8 91.7 99.0 
Doctorate-granting 191 190 192 188 188 | 183.5 188.9 1198.6 | 182.7 187.3 793 83.6 88.0 88.2 95.5 
Nondoctorate-granting 129 129 127 138 136 20.8 22.8 20.1 20.5 20.2 5.1 3.3 2.8 3.5 3.5 
Pnvale 205 206 206 239 236 66.3 64.4 bb.7 790 774 29.7 29.4 31.2 35.6 37.5 
Doctorate-granting 102 103 102 131 130 57.2 55.1 57.6 70.9 68.6 28.2 27.6 29.4 33.7 35.2 
Nondoctorate-granting 103 103 104 108 106 9.1 9.3 9.1 8.9 8.8 1.5 1.8 1.8 1.9 | 3 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research-pertorming U.S. colleges and universities, 1994 data represent 565 institutions, all previous 


years data (1988, 1990, 1992) represent 525 institutions 


Because of rounding, components may not add to totals 


SOUR 


/7]4 


National Science Foundation/SRS, 1996 Scientific and Engineenng Research facilities at Colleges and Universities 


Table F1-7. Total net assignable square feet (NASF) of space in science and engineering (S&E) fields, 


|NASF in thousands | 


Institution type 
Doctorate-granting 
Top 100 in research 
Total expenditures Other Nondoctorate-granting | 
Field 1988 1990 1992 1994 1996 1988 1990 1992 1994 1996 1988 1999 1992 1994 19% 1988 1999 1992 1494 19% 
Total 112, 062 4116 327 22.01 5 127.369 4136 481 80.627 81659 87.508 90.974 18.27 26.815 29. 508 29 Bb v Ib $” 471 462 16! 464) » 438 797 
Biological scrences-- 
outside medical school 16,672 17,569 17,072 16,982 18.662 11,403 11,7175 11.316 11,487 12,409 } 668 4,727 4589 4106 4.803 1001 1.128 1.167 1 389 140) 
Physical sciences 16,024] 16,121 16,353 17,001 17,872 10,443 10,429] 10,487 10, 380 11.154 42% 4,232 4767 5 347 5358 1 344 1459 1.099 1.275 1. 361 
Psychology +085 2978 2.984 3178 3,404 1.771 1.581 1.665 1717 1.829 896 984 981 1 047 1.133 418 413 337 413 44. 
Social scrences 3 337 3338 253 3403 4977 2. 380 2,359 > 339 > 204 > 766 635 671 654 872 877 322 9 260 $26 534 
Mathematics 722 790 829 937 OOS 197 415 43 491 55 Jf tO wn) 1 MH 65 ? 92 132 145 
( wNpUTeT SCIENCES 143 1.445 1 61% 1779 2075 835 1017 1114 1179 1 396 431 315 ? 61 43 17 13 loo a. 249 
Larth, atmosphenc and 
Pan SCIENCES 6,313 6,056 6.728 7053 7 246 4645 4534 4145 > 324 5.411 1458 1 314 2251 14%6 153 10 208 $32 at ie ws 
Engineenng 15.900 17.057 TB.ONS 2 ,7*«) -1832 11 444 127.180 13.577 14.538 1 640 $928 4°14 > “Pot >” ~ . y1 5. ; b to 4 
Agnoultural scvences 17.6224 20821 19.910 20.1204 22.118 14.4331 16.0324 16714 16.952 18.496 2821 4247 2.737 692 ) 168 4. 459 475 90 
Medical sovences-- 
xuitside medical school » 320 4.959 6,234 6,070 ? 402 4,208 4133 4 806 4 397 5.435 1004 713 328 1 497 1712 109 113 1OoO 175 255 
Medical scrences-- 
medical school 14.042] 14.762 16.139 16.7994 17.727 10. 365 99571 11.569 12 564 13.485 3677 4.805 4571 4234 424? ) ( 0 0 t) 
Biological scrences-- 
medical school 7838] 8.584] 10.649] 10.876] 10,797 5,401 5,831 7 489 7.587 8,093 2,437 2,754 +160 3 288 2.704 0 0 0 0 0 
Other, not elsewhere classified 4,350 1,846 2,162 2,442 2,363 2,903 1,526 1,851 2,152 1,596 1364 232 198 203 685 83 87 113 86 82 


NOTES: All 1996 data are national esumates denved from samples representing the 560 largest research-performing U.S. colleges and universities; 1994 data represent 565 institutions: all prewous years’ data (1988, 1990, 1992) represent 525 


INSUTULIONS. 


Because of rounding components may not add to totals 


SOURCE 


National SGenae Foundation/SRS, 1996 Sentific and Engineering Research Facilites at Colleges and Universities. 


197° 


Table F1-8. Total net assignable square feet (NASF) of space im scrence and engineering (SAE) fields 
and research NASF in S&E fields, by field and institution contre!: 1988, 1990, 1992, 1994 and 1996 
| NASF in thousand 


pr Fee 
Total NASF in S&E fields Research NASF in SAE frelds 
Publu Private Publx Private 
Field 1988 1990 1w2 1906 195 1988 1790 1w2 1 19) 1988 wD tw we TYND 1388 ws we law 1m, 
Total 204, 3025 211,051 § 218.687 § 203.107 § 207 4831 66 318 § 64 390 § 66.696 § 79.009 1 77 422 5 82 3645 86.881 190815991. 723998 956 | 678 99 4a" 200 o4 7 52. 
Biot Sh a sences 
outsde medical «hool 24.1064 20,449 25.754 2b, 186 27,145 8 261 7937 7354 68.50 8.7449 11.4738 13.2408 13 327 204b 415.852 4we 479 ‘4 4 r 4) 
Phyecal soences 24,905 26.5995 25,912 275,048 25.5339 11,129 § 10.947 § 10.8607 12.999 9 12.289 § 10.7195 10.9449 112900711 342791217 _w » 17 154 659 + 69” 
Psychology 6.254 6,415 5.960 6224 6, 486 273% 2 Ub 2. 369 2W}3 2437 2.216 2.102 2.148 2 2h} 244 Boy A Bib 311 70 
Socal soences 12,2864 11,071 11,305 1 Ub 12 708 4149 4087 1621 5.082 4%. 2.794 2 084 Zoo! 2b oR 4} 655 652 97 69 
Mathem ati Ss ; 520 ,a74 ,ATT 4 n 4(nR7 1 Jib 1 316 1 Wy | hah 1640 $05 52 ? 554 6% 35 6529 27 , Jb4 d Ma "th % 
mpuUter SOeNOes +530 041 , 947 , 977 4181 | 408 1 944 17s 2289 2.110 a7S 735 9” 75 11 >. ) 633 Hi 10) 
arth, atrmosphenc and 
Pan SOveTIO!sS I HL4 4 Wy 9 GARI iu 4555 Jh44 J b26 24 2 Bob a! » (My 4 > 14 +h, "4 éb 12, 3) “ 4 
bngineering 9 "AO 32 224 252 53 49) 45.3759 10 2848 10 (be 4848 1 JH08 10,7 11.99 ,) We se 418 t 4b 4a 4 > ee 
Avr jtural soenoes 29 2 ) 11 a6 wy) TT 852 w 49 ,7 lh4 4 - 7 3,434 : | a AR ) ag pa ’ 
Medical sor ~ 
tade medical school 1b S20 18.755 §o75 17.565 18.085 4408 » 200 489" 4482 4 es) 4i0 40/74 408 AO) 4 +e wy) + mn 
Medical qoences 
medical school 51.891 28.935 $4,355 J). 006 21.2999 12,9959 12.2789 11.1979 14.2727 14.6000 8. 168 402249 10.454 17s + "tt 675 7" OS "i "960 
Bao *e al =eTIwoes 
nedical school 6.435 4, 588 10, 30 8.352 77% 4,07 547 8 364 8.601 8.299 4854 0b” "bb > 149 » iY 2784 17 4586! > 64 "29 
Nhryeor vet elyew here lassitied 4 ibJ Siam) ,OW P 627 2 Ay 4 19017 HiZ 408 ] 4 1 Oba 2 %1 19 6 iZ 1% 1) ! va y 1 1Y 5 >) 4/4 " ¥ 
NOTES: All1996 data are natonal estates denved from swam ples representing the 500 largest research pert mung US Olleges and universities: 1994 data represent 565 institutions al prewous years data (198A 1990) 1992) reprewent 
. > westrtubons 
Because of punding components may not add to totals 
wm! Navona! Soence foundatian/SRS. 19% scent fic and ingineenng Research facilities at Colleges and Universities 


/] 


Table F2-4. Adequacy of the amount of science and engineering research space by tield 
| Percentage of institutions’ SAE research space} 


1988, 1990 


1992, 1994 and 1996 


bastion t anthausel Suitable for use in most scientifically] Effective for most uses, but not most] Requires limited repair renovation to | Requires major repair renovation to a ee 
_— sophisticated research scientifically sophisticated research be used effectively be used effectively’ — 
1988 | 1990 | 1992 | 1994 1 1990") 1988 | 1990 | 1992 | 1994 | 1990") 1988 | 1990 | 1992 | 19 | 1998") Tome] rem, ree] ree fice] ree eas! 1% ' 
Total 23. Pe h 25.% 1 26.5%] 264 2 “+, 9 53 14.7 7 419 . , 4 
Doctorate granting J4.4 Jb... 27.2 6.9 17 . 4 4 4 4 7) 4 4ia 2g 4 
lop 100 on research 
expenditure d ; 27.2 Jb? 26.7 9 4 £4 9 4 ee. +. - ’ ; ’ 
(ther 75.4 23 . ’ ‘ 4) 4 4: ' ; 454 - ’ 
Nondoctorate granteng 15.4 16.9 4 47. - 4 ' ' ’ 4 
Partyle . 4 r 4 44 4 4 4 4 
La torate granteng Jia 4) 4 4 ’ 44 4 ' 4 4 
Nondoctorate granteng ' 4 44 4 4 4 ‘4 
rin ale . +. 4 + + ’ 4 ’ 44 - - 
Lhxtlorate pronto ‘ = J 44 4 ’ ’ 4 4 
Noni totale granting } | ] J04 4 44% 4 ' 4 ; 4 
: v ery nh Se > ' 
degory w sue 92 survey 
ey response Categor tiarged t tat ' 1 coventifically Competit ree ar effective tor 4 oar " ted repe it , “) , ‘ phe wm nent offe. 
NOTES: A %% data are national estimates deriwed fr emples representing the 560) largest research peronming lS leges and unverwtes: 1994 data represent \ aitust ’ ws data (19 ' poreenrit 
titty 
94, data frow 64H ) and 1992 were adjudged t atch the analytic prooed med to caloulate 1994 figures 
sue of ve, ponents may not add t 
a Naf v= ef latron, SRS Po Som ind Engneenng Research bacHtres at Hleges and “" te 
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Table F2-5. Adequacy of the amount of science and engineering research space by field: 1988, 1990, 1992, 1994 and 1996 


Field 


Suitable for use in most scientifically 


sophisticated research 


Effective for most uses, but not most 
scientifically sophisticated research 


Requires limited/repair/renovation to 


be used effectively 


Requires major repair/renovation to 
be used effectively ' 


1988 | 1990 | 1992 | 1994 11996 ’| 1988 | 1990 | 1992 | 1994 |1996 ’| 1988 | 1990 | 1992 | 1994 11996 ’| 1988 | 1990 | 1992 | 1994 |1996 ’| 1992 | 1994 11996 ’ 

Biological sclences-- 

outside medical school 23.2% | 27.5%] 25.5%] 22.6%] 37.9%] 36.2%] 34.3%] 32.6%] 31.0% 25.0% | 24.2%] 26.7%] 27.1%] 43.8%] 15.5%] 14.0%] 12 5%] 14.2% 28%] 5.0%] 17.8% 
Physical scrences 25.7 26.3 29.9 24.8 32.2 34.5 33.5 32.5 33.8 22.3 23.7 23.0 23.8 48 3 17.5 16.5 12.5 153 21 2.3 188 
Psychology 23.2 20.5 22.2 22.8 38.2 43.7 46.6 46.9 37.9 20.8 21.4 20.9 26.1 48.7 12.3 11.6 9.0 111 1.0 2.0 123 
Soaal sciences 14.8 17.2 17.1 14.4 31.8 47.7 45.0 42.8 46.2 26.7 26.1 26.7 26.2 54.2 10.8 98 12.2 90 12 19 13.1 
Mathematics 29.5 25.9 30.6 22.6 42.9 45.3 44.6 47.1 47.0 19.4 21.9 17.5 24.9 46.8 5.8 7.6 3.0 41 1.8 13 99 
Computer sciences 32.6 38.3 43.9 35.2 55.0 35.0 35.5 45.4 40.9 16.2 18.0 13.7 17.9 37.1 16.2 8.1 6.0 4.7 10 12 7.5 
Earth, atric spheric and 

ocean sciences 18.7 18.7 22.5 22.1 32.4 40.6 40.4 41.9 35.9 26.0 26.1 23.7 22.9 48 1 14.7 14.8 9.5 13.0 24 60 19.1 
Engneerning 26.1 27.9 28.4 31.4 38.2 7.6 35.6 36.1 32 22.4 22.0 22.2 21.3 433 13.9 14.5 10.8 12.1 24 28 17.9 
Agricultural sciences 1.2 20.3 16.8 18.2 50.2 32.5 43.6 34.3 32.0 26.2 24.1 22.7 27.4 46 2 20.0 22.0 18.5 13.6 7.7 8.8 23.5 
Medical saences- 

outside medical school 18.1 24.0 24.4 25.7 35.2 40.1 35.1 4.4 34.4 27.2 23.8 24.0 23.3 436 14.6 17.0 13.8 118 34 47 20.6 
Medical saences— 

medical school 25.2 28.4 29.7 33.7 44.3 35.1 34.4 33.3 29.1 23.1 23.7 22.3 20.5 16.0 16.6 13.4 12.6 135 2.0 +3 19.7 
Biological scrences- 

medical school 36.2 34.3 38.6 36.9 45.1 34.0 33.5 30.2 32.2 16.5 18.9 17.4 15.8 40.1 13.4 13.2 12.5 13.3 1.4 18 14.7 


The data for 1988 and 1990 in this category include space requiring replacement 


* This category was first used in the 1992 survey 


1996 survey response categones Changed to: suitable for the most scientifically competitive research, effective for most levels of research, but may need limited repair/renovation, and requires major renovation or replacement to be used effectively 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research performing US. ox Hleges and universities; 1994 data represent 565 institutions; all previous years’ data (1988, 1990, 1992) represent 525 


institutONnsS 


in 1994, data from 1988, 1990, and 1992 were adjusted to match the analytic procedure used to calculate 1994 figures 


Because of rounding, components may not add to totals 


SOURCE: National Science foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities 


Wis 


Table F2-2. 


Adequacy of the amount of science and engineering research space by field: 1988, 1990, 1992, 1994 and 1996 
by field and institution type: 1988, 1990, 1992, 1994 and 1996 


Field Institution type 
Doctorate-granting - Nondoctorate-granting 
Top 100 in research expenditures Other 
1988 1990 1992 1994 1996 1988 1990 1992 1994 1996 1988 1990 1992 1994 1996 

Biological sciences-- 

outside medical! school 52% 50% 44% 51% 61% 46% 43% 35% 32% 49% 4 3% 40% 37% 38% 52% 
Physic al sciences 63 57 48 51 56 43 45 38 46 55 35 31 31 32 51 
Psychology 32 38 34 31 43 6 32 35 25 42 36 9 32 37 42 
Social sciences 36 39 37 38 55 19 34 27 26 4? 44 6 6 27 44 
Mathematics 45 35 28 32 30 29 35 24 19 26 10 37 28 35 32 
Computer sciences 54 55 35 43 39 46 39 26 30 36 43 42 28 39 47 
Earth, atmospheric and 

ocean sciences 47 50 38 41 46 44 33 23 34 39 33 4.2 40 27 47 
Engineering 61 59 52 55 57 46 41 37 35 57 49 49 53 35 48 
Agricultural sciences 42 45 42 37 30 39 51 9 29 50 28 32 31 24 35 
Medical sciences-- 

outside medical school 48 6 32 43 44 43 35 41 41 65 6 49 32 30 47 
Medical sciences-- 

medical school 62 52 53 33 40 57 33 35 35 69 
Biological sciences-- 

medical school 51 64 46 49 31 35 43 26 24 38 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research-performing U.S. colleges and universities; 1994 data represent 565 institutions; all previous 


years’ data (1988, 1990, 1992) represent 525 institutions. 


In 1994, data from 1988, 1990, and 1992 were adjusted to match the analytic procedure used to calculate 1994 figures. 


In 1996, survey question categories were worded slightly differently (see Table F2-1 notes). 


SOURCE: National Science foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities 
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Table F2-3. Adequacy of the amount of scence and engineering research space by field: 1988, 1990, 1992, 1994 and 1996 
by field and institution control: 1988, 1990, 1992, 1994 and 1996 


Field Public Private 
1988 1990 1992 1994 1996 1988 1990 1992 1994 1996 

Biological sciences-- 

outside medical school 48% 54% 43% 46% 63% 42% 25% 28% 30% 39% 
Physical sciences 44 47 43 43 60 40 29 26 $6 51 
Psychology 32 31 $6 33 47 31 34 28 9 40 
Social sciences 37 37 32 32 48 38 34 23 25 47 
Mathematics 27 43 31 32 40 ?1 ?1 17 22 16 
Computer sciences 45 49 1 38 49 50 40 24 33 35 
Earth, atmosphenc and 

ocean sciences 50 46 39 34 46 23 29 17 31 46 
Engineering 51 51 52 47 62 50 10 28 25 46 
Agricultural sciences 39 45 58 »g 53 20 14 12 46 33 
Medical sciences-- 

outside medical school 41 50 9 38 59 36 31 27 39 51 
Medical sciences-- 

medical school 55 61 42 48 6 33 56 4? 40 65 
Biological sciences-- 

medical school 56 61 37 39 50 31 40 34 32 41 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research-performing U.S. colleges and universities, 1994 data represent 565 institutions, all previous years’ data (1988, 
1990, 1992) represent 525 institutions. 


In 1994, data from 1988, 1990, and 1992 were adjusted to match the analytic procedure used to calaulate 1994 figures 


In 1996, survey question Categories were worded slightly differently (see Table F2-1 notes) 


SOURCE: National Science toundation/SR8, 1996 Scientific and Engineenng Research Facilities at Colleges and Universities. 
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Table F1-9. Total net assignable square feet (NASF) of space in science and engineering (S&E) fields, 
by institution type and control: 1988, 1990, 1992, 1994 and 1996 


Institution type and control NASF in thousands Percentage of total research NASF 

1988 1990 1992 1994 1996 1988 1990 1992 1994 1996 

Total 3,771 3551 4,755 4,366 5,461 3.4% 3.1% 3% 3.0% 4.0% 
Doctorate-granting 3.760 3,536 4,717 4,317 5.444 35 3.2 4.0 3.5 4.2 
Top 100 in research expenditures 2,847 2,601 3,532 3.696 4.544 3.5 32 4.0 4.0 4.6 
Other 913 935 1,185 621 900 3.4 3.2 4.0 0 2.8 
Nondoctorate-granting 11 15 38 48 17 0.2 0.3 0.8 0.9 0.3 
Public 2,315 2,145 2,869 3,169 1,625 2.8 2.5 3.2 3.0 4.3 
Private 1,456 1,406 1,886 1,196 3 B36 4.9 48 6.0 3.0 3.9 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research-performung U.S. colleges and universities, 1994 data represent 565 institutions, all previous 


years’ data (1988, 1990, 1992) represent 525 institutions 
Because of rounding, Components may not add to totals 


SOURCE: National Science Foundation/SRS, 1996 Screntiic and tngineenng Research facilites at Colleges and Universities 
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Table F2-1. Adequacy of the amount of science and engineering research space by field: 1988, 1990, 1992, 1994 and 1996 


Number of institutions | Adequate Generally adequate | Inadequa'>* 
Field 1988 | 1990 | 1992 | 1994] 1996] 1988 | 1990 | 1992] 1994 | 1996 "| 1988 | 1990 | 1992 | 1994 | 1996 "| 1988 | 1990 | 1992] 1994 | 1996 ’ 


\Percen > of institutions assessments] 


Biological scrences-- 


outside medical school 344 451 434 490 504 5.3% F B7%T 108%) 6.2%] 45.96] 45.86%] 46.2%F 51.8% 53.7% 45. MF 43.1% F 37.4% F 40.1% F 53.3% 
Physical scrences 445 450 433 489 $90 4.7 5.7 10.6 6.4 44.4 52.4 90.8 52.3 37 429 40.5 7.0 40.5 54.5 
Psychology 403 395 385 425 430 16.8 13.2 17.2 14.8 55.4 51.4 54.3 30.0 {Gg 118 2 4 29 1.2 438 
Social scrences 60 345 328 378 378 12.9 12.7 8.2 7.2 51.2 90.2 51.0 >4.4 63.4 %.9 2 27.4 29.3 47.6 
Mathematics 318 2% $00 445 343 21.0 17.6 16.1 16.0 68.4 53.6 47.2 58.6 55.5 25.4 352? 25.3 78.3 13 
Computer scrences 331 260 297 347 340 15.1 13.5 12.9 15.5 54.6 36.2 41.5 56.7 48.3 46.9 45.0 3 %.0 437 


tarth, atmospheric and 


ocean scrences 297 264 414 310 306 11.0 11.1 10.5 72 53.7 44.4 4.4 59.4 G4 195 40 5 “1 332 46.0 
Engineering 263 2% 29% 297 265 8.7 10.6 Te: 7 42.4 4.1 40.5 49.1 43 11 4h 6 451 40 ,? 
Agricultural sciences % 44 % 123 112 11.0 17.0 17.5 10.5 46.1 1.2 49 48.2 97 77 43.1 143 296 19 


Medical sciences 
outside medical school 19) 189 210 243 239 14.3 13.0 142 11.7 42.6 4.0 40.3 1 1.3 19.7 %,7 $5.7 a8. 97.4 


Medical scrences 
medical school 134 141 146 126 118 8 70 42 10.8 14.1 26 138 541 44.5 46.6 1? 41.8 44.0 65.9 


Biological screnk t*%-- 
medical school 9] 105 125 132 116 37 10.4 th 10.6 59 47.3 5.5 i* 3 490 41 59 5.5 45.5 


Other, not elsewhere classified 90 69 71 63 81 10.4 16.9 140 15.0 51.8 51.3 192 44.9 50.0 HK 4 44.0 411 5 40.7 


taxacludes institutions that have have no research space in the field and report “not applicable or not needed 
Includes the categx wy “noneustent but needed 


1996 survey question ncduded only two « ategones adequate and inadequate. in previous years surveys, there were three ategornes adequate generally adequate, and inadequate 


NOTES All 1996 data are national estimates denved from samples representing the JOO) largest research pert wrung U.S Ol legess amd universities, 1994 data represent 5 nstitulhonms: al! preveous years data (1988 
1990, 1992) represent 525 institutions 
Because of rout ang, components may not adc! to totals 


WARE National Scrence foundation/SRS. 1996 Scientific and Engineenng Research facttres at ( olleges and Unversitres 
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Table F3-1. Number of research-performing institutions starting any projects to construct scence 


and engineering research space by institution type and control: 1986-1995 


Institution type and control 1986-1987 1988 1989 1990-1991 1992-1993 1994-1995 ade 7 A 
Total 192 227 191 184 164 160 
Doctorate-granting 135 154 165 144 132 128 
Top 100 tn research expenditures 72 71 81 81 75 64 
Other 64 83 84 63 57 64 
Nondoctorate-granting 57 73 27 9 32 32 
Public 140 158 136 133 115 115 
Doctorate -granting 103 106 116 103 97 97 
Nondoctorate-granting 37 52 20 0) 19 9 
Private 52 68 55 51 49 45 
Doctorate-granting 32 48 49 42 35 s2 
Nondoctorate-granting 19 21 7 16 14 14 


NOTES: All 1996 data are natonal estimates derived from samples representing the 560 largest research-performing US. colleges and universites, 1994 data represent 565 institubons, all previous 


years’ data (1988, 1990, 1992) represent 525 institubons 


bindings are benited to proyects with estimated total costs at completion of $100,000 of more for research space. Estimates are prorated to reflect research components only 


Because of rounding, Components may not add to totals 


SOURCE: Natonal Soence foundation/SRS, 1996 Soentiic and Engineering Research facilites at Colleges and Universities 
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Table F3-2. for projects to construct science and engineering research space, estimated net assignable square feet (NASF) 
of research space to be created and estimated total cost of the construction of this research space, 


by institution type and control: 1986-1995 
|NASF in thousands; current dollars in millions | 


1996-1997 
1986-1987 1988-1989 1990-1991 1992-1993 1994-1995 ' 
[Scheduled 
Institution type and control NASF Cost NASF Cost NASF Cost NAS Cast NAS Cast NASF Cast 
Total 99)? $2051 10.647 $2 464 11.433 $2. 976 10.99) $2. A11 9571 $$? 7o8 10.84% $3072? 
actorate-ganting 8 908 1 888 9 840 2,315 11,022 2s W474 2720 4.818 247 W412 a 
lop 100.0 research expenditures 7 261 159 6073 1558 6,972 2022 6,787 O29 6.42% 2007 442 » 104 
( ther 1647 288 176 757 4050 826 3 687 691 2391 40 +670 704 
Nondoctorate-ganting 1014 163 B07 1 411 128 518 y) 7? ty 7 Jo4 
Prsbrbec 7 3444 1355 R115 1727 8 JOR 2000 81890 2016 6838 18°72 4778 2244 
La torate-ganting bol 1220 ’ 460) 1626 7 o4) 1 7 95 1429 % 5) 15°78 "Rata 20% 
Nondoctorate $9 arvtinny B28 134 Hob Ww 75 114 404 May 5h 204 444 195 
Private 257A HOH 2542 73a ti) 56 > my HM) > Hat RYU) > Sh Bt 
Lk totale anting 2,392 tr 2.381 bso 1079 “41 778 HO » thm 859 » 279 ‘he 
Nomnoboctorate ganting 186 ”) 152 44 Bb I> 24 ty a ih 40 o 
NOTES: Al19°6 data are nahona estrnates denved from samigdes representing the 96D largest researc perttoenwng LS ews avd unwvetstees: 1964 data request Ve sitions: al presses y Ls 14% 
Tem) TUG wey 525 wilt 
bovis are brwted to .cpects with esteraated total costs at comgdeton of STUDIO) of more tor research aogor. bstrnates are prorated t reflent neseurct) erg wheres «ety 


Ys 


hdl arrears are reaadted on 


VY ME Noman! Sor bole SAS 


# rounding Components may oot add to totas 


erent dodlars. unadusted for wiflahon. See Tabde A-5: 
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Table F4-3. Number of research-performing institutions performing major repair/renovation of 


science and engineering research facilities, by field: 1986-1995 


1996-1997 
Field 1986-1987 1988-1989 1990 or 1991 1992-1993 1994-1995 
[Scheduled |} | 
Total 288 248 244 252 252 243 
Biological sciences-- 
outside medical school 112 121 96 104 113 Q7 
Physical sciences 98 104 98 104 118 107 
Psychology 5 20 44' 18 22 0 
Social sciences 9g 17 20 33 29 
Mathematics 25 26 12 6 14 4 
Computer scrences 49 lo 9 20 25 17 
Earth, atmospheric and 
ocean scrences 40 26 37 38 33 41 
L ngineering 118 106 71 85 86 67 
Agricultural sciences 32 24 25 21 31 22 
Medical sciences-- 
outside medical school 28 ,2 41 so 39 41 
Medical sciences-- 
medical schools 75 70 g? 74 66 48 
Biological sciences-- 
medical schools 44 44 59 53 57 51 
Other, not elsewhere classified 17 17 3 8 4 8 


' Psychology and social sciences were not differentiated in the questionnaire for the 1990-91 period. 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research-performing U 


represent 525 institutions. 


Findings are limited to proyects with estimated total costs at completion of $100,000 or more for research space. Estimates are prorated to reflect research components only 


Because of rounding, components may not add to totals. 


In the biological and medical scrences, the total number of institutions 1s less than the sum of the subcategones because medical schools that are part of larger universities are not counted twice 


SOURCE: National Science Foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities. 
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colleges and universities; 1994 data represent 565 institutions; all previous years’ data (1988, 1990, 1992) 


Table F4-4. For projects to repair/renovate science and engineering research space, estimated net assignable square feet (NASF) 
of research space affected, and estimated total cost of this repair/renovation, by field: 1986-1995 
| NASF in thousands; current dollars in millions} 


1996-1997 
, 1986-1987 1988-1989 1990-1991 1992-1993 1994-1995 
Field {Scheduled} 
NASF Cost NASF Cost NASF Cost NASF Cost NASF Cost NASF Cost 
Total 13,431 $838 11,449 $1,010 8,606 $826 9,134 $837 13,122 $1,058 13,698 $1,258 
Biological sciences-- 
outside medical school 2,555 146 2,203 126 1,055 135 1,304 108 1,610 127 1,777 187 
Physical sciences 1,746 105 1,928 165 1,680 151 1,725 134 2,474 192 1,991 241 
1 sychology 256 14 88 iB) 254! 31' 141 10 182 28 272 29 
Social sciences 181 36 119 8 236 10 296 40 346 60 
Mathematics 37 4 136 11 39 6 11 2 6) 6 95 1 
Computer sciences 193 17 144 9 164 21 54 4 124 8 142 13 
Earth, atmospheric and 
ocean sciences 362 21 930 18 450 16 418 31 521 35 570 41 
Engineering 2,716 141 1,630 361 1,159 82 1,932 139 1,803 150 2,410 222 
Agricultural sciences 628 20 530 23 391 35 335 14 1,245 72 661 48 
Medical sciences-- 
outside medical school 737 52 705 24 627 53 284 28 757 59 773 65 
Medical sciences-- 
medical schools 2,499 174 1,598 161 1,443 166 1,678 234 3,129 226 3,058 132 
Biological sciences-- 
medical schools 1,056 78 1,259 76 1,301 123 864 116 752 101 1,380 175 
Other, not elsewhere classified 465 30 180 17 42 6 152 7 162 12 162 42 


' Psychology and social sciences were not differentiated in the questionnaire item for the 1990-1991 penod 


NOTES: All 1996 data are national esumates derived from sarnples representing the 560 largest research-performing U.S. colleges and universites; 1994 data represent 565 institutions; all previous years’ data (1968, 1990 


1992) represent 525 institutions. 


Findings are limuted to proyects with estimated total costs ai coi ypletion of $100,000 or more for research space. Estimates are prorated to reflect research components only 


Because of rounding, components may not add to totals. 


Dollar amounts are reported in current dollars, unadjusted for inflation 


SOURCE: National Science foundation/SRS, 1996 Scientific and Engineering Research facilities at Colleges and Universities 
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See Table A-5 in the Technical Notes for the inflaton adjustment used in Chapter 4 of this report 


Table F4-1. Number of institutions performing major repair renovation of science 
and engineering research facilities by institution type and control: 1986-1995 


Institution type and control 1986 - 1987 1988 - 1989 1990 of 1991 1992 - 1993 1994-1995 1996-1997 [Scheduled] 
Total 288 248 244 252 252 243 
Doctorate granting 224 204 212 196 144 176 
lop 100 in research expenditures 96 85 9) 0 88 8 
Other 128 119 121 106 106 98 
Nondoctorate- granting 64 44 32 56 59 68 
Public 210 164 155 137 149 132 
Doctorate granting 163 133 137 112 116 97 
Nondoctorate granting 47 31 17 25 33 5 
Private 78 84 89 115 103 111 
Doctorate- granting 61 71 75 84 77 78 
Nondoctorate granting 17 14 15 31 25 3 


NOTES: All 1996 data are national estimates derived from samples representing the 560 largest research-performung U.S. colleges and universites; 1994 data represent 565 institutions, all prewous years’ data (1988, 1990, 1992) 
represent 525 institutions. 
Findings are limited to projects with estimated total costs at completion of $100,000 or more for research space. tsumates are prorated to reflect research components only 


Because of rounding, components may not add to totals 


SOURCE: National Science Foundation/SRS, 1996 Scientific and Engineering Research facilities at Colleges and Universities. 


Table F4-2. For major projects to repair/renovate science and engineering research space, estimated net assignable square feet (NASF) 
of research space affected and estimated total cost of this repair/renovation, 
by institution type and control, and year of project start: 1986-1995 
| NASF in thousands; current dollars in millions) 


Institution type and control 1986-1987 1988-1989 1990-1991 1992-1993 1994-1995 1996-1997 \Scheduledi} 
NASI Cost NASI Cost NASI Cost NASI Cost NASI Cost NASI Cost 
Total 13,431 $838 11,449 $1,010 8.655 $826 9,133 $837 13,122 $1,058 13.698 $1,258 
Doctorate-granting 12,841 793 10,993 979 8,352 794 8,811 803 12,364 981 13,051 1,161 
Top 100 in research expenditures 9,124 596 7,781 483 5,622 633 6,028 623 8,758 755 9,014 889 
Other 3,717 197 3,212 496 2,730 161 2,783 180 3,607 226 4,038 272 
Nondoctorate-granting 590 45 456 30 303 32 323 34 758 77 646 97 
Public 8,745 436 8,223 699 5,400 449 6,011 5922 6,839 496 987 685 
Doctorate-granting 8,307 399 7,890 6/74 5,295 431 5,877 08 6,242 450 ’ 567 636 
Nondoctorate-granting 438 37 333 25 165 18 134 14 597 46 421 53 
Private 4,685 402 4226 $11 195 i/o 4123 315 6,285 962 5,710 570 
Doctorate-granting 4,534 393 3,102 305 $057 to} 2,934 295 6,122 531 5,485 526 
Nondoctorate-granting, 152 g 123 6 137 14 189 20 161 ‘1 226 44 
NOTES: All 1996 data are national estimates derived trom samples representing the 560 largest research-pertormung US. colleges and unwersties, 1994 data represent 565 institubons, all prewous years data (1968, 1990, 1992) 


represent 525 institutions 
bindings are liomted to pr yects with estimated total costs at completion ¥ $100,000 or more tor researc aor tstimates are prorated to retlect research « Wore nts Only 


Because otf uNdNg wponents may not add to totals 


Dollar amounts are reported in current dollars unadjusted for inflavon. See Table A-5 on the lechnical Notes tor the inflation adjustment used on Ct ypter 4 of thes report 


’ 


SOU RTH National Scence foundation SRS, 1996 % rentihic and ingineenng Research facilities at ( Hhepes and Universitres 


Table F3-3. Number of research-performing institutions starting any projects to construct science and engineering research space by field: 1986-1995 


Freld 1986-1987 1988 1989 1990-1991 1992-1993 1994-1995 1996-1997 [Scheduled] 
Total 192 227 191 184 164 160 
Brokogcal scrences— 
outside nyedical school 43 87 57 49 42 51 
Physical scences 41 67 50 44 49 $7 
Psychobogy 21 1 29 4 4 5 
Soaal saences 19 13 10 5 11 
Mathematics 3 5 13 5 4 5 
Computer sciences 28 ?1 20 13 7 8 
Farth, atmosphenc and 
ocean saences 28 17 42 26 15 18 
Engneenng 79 52 46 49 44 47 
Agnautural saences 36 32 28 32 25 27 
Meckcal saences— 
outside medical school 18 14 33 25 14 20 
Medical saences-- 
medical school 42 35 62 41 31 30 
Brokogcal saences— 
medical school 20 26 41 26 12 13 
Other, not ebewhere dassified 14 13 22 13 17 17 


Psychology and saaal saences were not differentiated in the questionnaire ttem for the 1990-1991 penod. 


NOTES: All 1996 data are national esumates derved from samples representing the 560 largest research-performing U.S. colleges and universities; 1994 data represent 565 

instituons: all previous years’ data (1988, 1990, 1992) represent 525 institutions. 

benckngs are brrwted to proyects with estimated total costs at completion of $100,000 of more for research space. Esumates are prorated to reflect research components ony 

Because of rounding components may not add to totals. 

in the bralogcal and medical scences, the total number of institutions 1s bess than the sum of the subcategones because medical schools that are part of larger uneversities are not counted twice 


SOURCE: National Soence Foundation/SRS, 1996 Scentific and tngineering Research Facilites at Colleges and Universities. 
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Table F3-4. For projects to construct science and engineering research space, estimated net assignable square feet (NASF) 
of research space to be created and estimated total cost of the construction of this research space by field: 19866-1996 
|NASF in thousands; current dollars in millions| 


1996-1997 
1986-1987 1988-1989 1990-1991 1992-1993 1994-1995 
[Scheduled} 
Field NASF Cost NASF Cast NASF Cost NASF Cost NASF Cost NASF Cost 
Total 9,922 $2,051 10,647 $2,464 11,433 $2.976 10,992 $2,812 9521 $2 768 10.843 $3,072 
Biological scrences 
outside medical school 1,275 324 1,549 396 1,374 451 1,169 292 1.028 $88 1.804 0 
Physical scrences 799 182 2,000 401 1.609 430 1.257 337 1.551 426 1.153 390 
Psychology 132 23 115 25 164 6 78 16 145 42 82 38 
Social scrences 202 38 329 48 221 44 380 112 176 54 
Mathematics 9 2 25 4 46 12 44 10 4 2 ? 25 
Computer scrences 237 61 286 65 293 40 12 47 143 46 121 +1 
tarth, atmmosphenc and 
ocean scrences 380 57 $24 82 »29 170 x02 123 282 33 46 240 
t ngineerning 2,390 430 1,490 t88 1.697 895 1.065 Jab 2174 75 2.122 429 
Agricultural scrences 1,513 150 1,146 152 955 75 1,218 210 8O8 150 1,051 212 
Medical scrences 
outside medical school 613 203 306 61 673 151 669 160 188 122 926 243 
Medical scrences 
medical school 1,335 302 1,948 587 2,288 655 4.154 839 ‘694 25 2.049 67? 
Biological scrences 
medical hool 433 139 712 181 1.426 381 1.020 $41 »79 226 46> 214 
Other, not elsewhere classified 603 139 418 70 180 79 420 106 340 122 17 16 
NOTES: All 1996 data are national estemates derived from samples representing the 560 largest research-performing U.S colleges nd universities: 1994 data represent 565 institutions: all prewous years data (1988 


1990. 1992) represent 525 institutions 


Findings are limited to projects with estunated total costs al a wrypleti m of $100,000 or more for research space 


Bex aus 


Dollar amounts are rex wied in current dollars, unachusted for inflation. See Table A-5 in the Technical Notes for the inflation adjustment used in Chapter # thes re 


SOU ROE: National Science Foundation/SRS. 1 


ar UNCHINE, CON Ys wents may not add to totals 
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Table F4-5. Number of research-perfornung institutions and total project completion cost 
of all repair/renovation projects between $5,000 and $100,000 for science and 
engineering research facilities by institution type and control: 1994 and 1995 

(Current dollars in millions} 


Institution type and control Number of institutions Total completion costs 
Total 781 31352 
Doctorate-granting 213 129 2 
Top 100 in research expenditures 75 102.1 
Other 138 27 2 
Nondoctorate-granting 69 60 
Publix 154 812 
Doctorate-granting 122 77 8 
Nondoctorate-granting 32 14 
Private 127 541 
Doctorate-granting 90) 15 
Nondoctorate-granting $7 6 


NOTES: Project costs reflect research components only 


Because of rounding, components may not add to totals 


SOURCE. National Soence foundation/SRS, 1996 Scientific 


and i ngineering Research facilities at Colleges and Unrversities 


Table F5-1. Research-performing institutions’ amounts of funds for science and engineering research facility 
construction projects, by institution type and source of funds: 1986-1995 
{Current dollars in millions! 


Government 
Year of project start and type of Private Institutional Tax-exempt 
P S reg YP All sources Federal State local . Pp Other debt | Other sources 
institution donations funds bonds 

1986 or 1987: 

Total $2,050.6 $145.4 $779.1 $487.5 $269.8 $313.1 $3.1 $31.9 
Doctorate-granting 1,887.7 129.9 690.4 462.5 289.2 280.1 $1 31.9 
Nondoctorate-granting 162.9 15.5 88.7 25.1 0.6 33.1 0.0 0.0 

1988 or 1989: 

Total 2,464.5 352.0 890.7 459.2 $43.8 320.2 95.9 0.8 
Doctorate-granting 2,315.0 339.0 807.3 411.7 338.3 320.2 95.9 0.8 
Nondoctorate granting 149.5 13.0 83.4 475 5.6 0.0 0.0 0.0 

1990 or 1991: 

Total 2,975.6 476.3 956.6 352.6 394.1 727.5 35.4 33.1 
Doctorate- granting 2,847.3 465.5 947.9 348.0 390.3 627.0 35.4 $3.1 
Nondoctorate granting 128.4 10.8 8.7 46 $8 100.5 0.0 0.0 

1992 or 1993: 

lotal 2,810.8 459.4% 968.0 301.0 374.3 620.3 39.0 50.0 
Doctorate granting 2,7200 452.0 893.0 2970 374.0 616.0 39.0 48.0 
Nondoctorate-granting 91.8 7.3 75.0 4.0 0.3 43 06 2.0 

1994 or 1995: 

lotal 2.767 b 206.5 1,180.8 360.0 442.0 46.1 145.7 6.5 
Doctorate granting 2,436.9 201.2 890.4 344.0 437.5 411.6 145.7 6.5 
Nondoctorate granting $30.6 9.2 290.5 16.0 44 14.5 0.0 0.0 


NOTES: All 1996 data are national estimates derwed from samples represenung the 56) largest research perormng Ls colleges and universities, 1994 data represent 565 irstituborns: . 


years data (1988, 1990, 1992) represent 525 onstitutons 


bindings are limited to proyects with estimated total costs at completion of more than $700,000 tor research related space tstimates are prorated to research components only 
Because of r MUN, components May Not add to totals 

Dollar amounts are rep wted on current dollars unad) usted tor inflaton. See lable A-5 onthe lechwwcal Notes tor the uvflan» adjpustirrvenit men hapter 5 of thus reqpomt 
SOURCE: National Scence foundation/SRS. 1996 Scientific and ft ng neenng Research tacihitves at ( olleges and verses 
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Table F5-6. Private research-performing institutions’ amount: of funds for science and engineering research facility 
repair/renovation projects, by institutior type and source of funds: 1986-1995 
(Current dollars in millions} 
Government 
Year of project start and type of Private Institutional Tax-exempt 
P ee et ‘yp All sources Federal State/local : P Other debt Other sources 
institution donations funds bonds 

1986 or 1987: 

Total $402.0 $14.1 $6.5 $86.0 $172.9 $112.1 $3.5 $7.2 
Doctorate- granting 393.4 12.6 6.6 85.0 171.8 107.2 85 ?.2 
Nondoctorate-granting 8.6 1.5 0.0 1.0 1.2 4.9 0.0 0.0 

1988 or 1989: 

lotal 311.0 9,7 4.5 30.1 167.3 63.3 11.0 5.2 
Doctorate-granting 305.3 29.4 4.5 28.2 163.8 63.3 11.0 5.2 
Nondoctorate- granting 5.7 0.2 0.0 1.9 3.6 0.0 0.0 0.0 

1990 or 1991: 

lotal 376.4 24.4 9.5 56.8 220.8 54.3 8.0 2.6 
Doctorate granting 362.8 24.4 9.5 53.7 213.6 1.1 8.0 2.6 
Nondoctorate-granting 13.6 0.0 0.0 3.2 7.2 3.3 0.0 0.0 

1992 or 1993: 

Total 314.6 21.8 15.0 47.5 176.3 24.5 25.2 4.3 
Doctorate-granting 294.7 16.0 15.0 40.7 170.5 22.9 25.2 4.2 
Nondoctorate-granting 19.9 5.8 0.0 6.8 5.8 1.6 0.0 0.1 

1994 or 1995: 

Total 562.3 71.8 14.2 94.8 271.9 32.2 77.7 2.8 
Doctorate-granting 531.4 70.1 10.7 78.0 268.8 25.6 75.4 2.8 
Nondoctorate-granting 30.8 1.6 0.5 16.8 3.0 6.6 24 0.0 


NOTES: All 1996 data are natonal estimates derived from samples representing the 560 largest research-perorming U.S. colleges and universities; 1994 data represent 565 institutions; all previous years’ 
data (1988, 1990, 1992) represent 525 institutions. 
Findings are limited to proyects with estimated total costs at completion of more than $100,000 for research-related space. Estimates are prorated to research components only 
Because of rounding, components may not add to totals. 


Dollar amounts are reported in current dollars, unadjusted for inflation. See Table A-5 in the Technical Notes for the inflation adjustment used in Chapter 5 of this report. 


SOURCE: National Science Foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities. 
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Table F5-7. Number of private research-periorming institutions, by status relative to the $150 million 
limit on institution tax-exempt bonds: 1988, 1990, 1992, 1994 and 1996 


Total Doctorate-granting Nondoctorate-granting 
Status relative to the $150 million limit on 
tax-exempt bond 1988 1990 1992 1994 1996 1988 1990 1992 1994 1996 1988 1990 1992 1994 1996 
Total 205 206 206 220 218 103 103 102 124 126 103 103 104 9% 92 
Have reached the lunut 20 23 28 28 32 0 23 28 28 8 0 0 0 0 3 
Have not, but expect to reach the linut 
in the next 2 fiscal years 9 12 2 12 } 8 12 2 7 > 1 0 0 5 0 
Have not, and do not expect to reach 176 71 176 180 182 75 68 72 88 93 102 103 104 92 89 
the limut in the next 2 fiscal years 


NOTES: All 1996 data are national estimates dernved from samples representing the 5 


1990, 1992) represent 525 institutions. 


Because of rounding, components may not add to totals 


SOURCE: National Science foundation/SRS, 1996 Scentific and tngineenng Research fa hues at Colleges and Univers 


) largest research pertorming U.S 


olleges and unrversities 


res 


(7 


1994 data represent 565 onstitubons 


all previous years’ data (1988, 


Table F5-4. Research-performing institutions’ amounts of funds for science and engineering research facility 
repair/ renovation projects, by institution type and source of funds: 1986-95 


(Current dollars in millions | 
Government 
Year of project start and type of : : Institutional Tax-exempt 
institution . funds bonds 

1986 or 1987: 

Total $837.9 $27.3 $233.1 $101.0 $328.0 $1376 $3.8 $74 
Doctorate-granting 792.7 23.5 201.7 99 3 325.2 1322 38 74 
Nondoctorate-granting 45.2 3.7 31.4 16 30 54 00 00 

1988 or 1989: 

otal 1,009.5 61.1 233.8 52.1 5708 699 15.9 5.2 
Doctorate-ganting 979.2 55.9 226.6 42.1 563.6 698 159 5.2 
Nondoctorate-ganting 30.5 5.1 71 10.0 72 00 0.0 0.0 

1990 or 1991: 

Total 825.7 49.0 243.0 100.6 355.4 66.4 8.0 32 
Doctorate-granting 794.1 48.3 227.3 97.5 346.7 632 8.0 32 
Nondoctorate-gantng 31.6 0.7 15.8 3.2 8.7 33 0.0 00 

1992 or 1993: 

Total 835.4 56.2 252.4 73.0 3320 810 27.0 16.2 
Doctorate-granting 803.0 47.0 244.0 66.0 325.0 79.0 270 16.2 
Nondoctorate-ganting 32.4 92 8.4 70 70 20 0.0 0.0 

1994 or 1995: 

Total 1,058.1 110.7 265.5 110.7 432.7 50.4 78.6 93 
Doctorate-granting 981.3 101.9 233.0 93.7 423.2 43.8 76.3 93 
Nondoctorate-granuing 76.8 8.8 32.6 17.0 95 6.6 24 0.0 


NOTES: All 1996 data are national esumates denved from samples represenung the 560 largest research-performing U.S. colleges and unmversites; 1994 data represent 565 insttubons; all previous years’ data (1988, 
1990, 1992) represent 525 insttubons. 

Findings are limited to proyects with estumated total costs at completion of more than $100,000 for research-related space. Esumates are prorated to research components only 

Because of rounding, components may not add to totals. 

Dollar amounts are reported in current dollars, unadjusted for inflavon. See | able A-5 in the Technical Notes for the inflavon adjustment used in Chapter 5 of thes report. 


SOURCE: National SGence Foundation/SRS, 1996 Scentific and Engineering Research Facilites at Colleges and Universities. 
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Table F5-5. Public research-performing institutions’ amounts of funds for science and engineering research facility 
repair/renovation projects, by institution type and source of funds: 1986-1995 
.Current dollars in millions| 


Government 
Year of pruject start and of Private Institutional lax-exem 
P ». gp type Ali sources Federal State local : pt Other debt | Other sources 
institution donations funds bonds 

1986 or 1987: 

l otal $435.9 $13.2 Svctu.6 $15.0 $155.1 $25.5 $0.3 $02 
Doctorate- granting 399.3 10.9 195.1 14.3 153.4 25.0 0.3 0.2 
Nondoctorate granting 46.6 2.2 31.4 0.6 1.8 0.5 0.0 0.0 

1988 or 1989: 

lotal 698.5 41.4 229.3 22.0 403.5 6.6 4.9 0.0 

00 
Doctorate granting 673.9 6.5 222.1 13.9 {99.8 6.5 4.9 0.0 
Nondoctorate granting 24.6 4.9 - 8.1 3.6 0.0 0.0 0.0 

1990 or 19% 1: 

lotal 449.3 J4.6 2335 43.8 134.6 12 1 0.0 0.6 
Doctorate: granting 431.3 23.9 217.8 43.8 133.1 12.1 0.0 06 
Nondoctorate granting 18.0 0.7 15.8 0.0 1.5 00 0.0 0.0 

1992 or 1993: 

lotal »20.4 $4.3 237.1 24.9 154.4 5.9 1.6 11.9 
Doctorate granting 07.9 $1.1 228.5 24.9 153.8 5.9 1.6 11.9 
Nondoctorate RZranting 12.4 2 8.6 0.0 0.6 0.0 0.0 00 

1994 or 1995: 

lotal 495.8 18.9 254.4 16.0 160.8 18.3 0.9 65 
Doctorate- granting 449.9 31.8 222.3 15 154.4 18.3 0.9 65 
Nondoctorate- granting 45.9 - 32.1 0.2 6.5 0.0 0.0 00 
NOTES: All 1996 data are natonal estimates denved fron nipples representing the Sai) largest research pertormng U.S. ee a ind urvverates, 1994 data represent 565 erstitubons. all previous 


years data (1988, 1991), 199.) represent 525 ovstitutons 


bindings are bonted to proyects with estimated total costs at « ompletion of more than $1000. 000 for research-related space 


Because of rounding, components may not add to totals 


Dallar amounts are reported on current dollars, unadjusted for wnflatron. See lable 4-5 on the 


SOURCE: Natronal Scrence bFoundation/SRS, 1996 Scientific and ingneenng Research facttves at ( 
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Table F5-2. Public research-pertorming institutions’ amounts of funds for science and engineering research facility 
construction projects, by institution type and source of funds: 1986-1995 


|Current dollars in millions| 


Government 
Year of project start and type of . : Institutional Tax-exempt 
ee ae All sources Federal State local Private donations Other debt Other sources 
institution funds bonds 

1986 or 1987: 

lotal $1,.354.8 $40.3 $754.5 $259.1 $109.2 $189.5 $)4 $0.2 
Doctorate granting 1,220.4 31.4 665.9 238.6 109.2 173.1 24 0.2 
Nondoctorate- granting 134.4 8.9 88.5 20.6 0.0 16.4 00 0.0 

1988 or 1989: 

Total 1,727.0 274.3 838.4 192.9 256.3 154.5 8.1 0.6 
Doctorat-granting 1,625.6 268.3 755.0 184.8 252 * 154.6 8.1 0.6 
Nondoctorate granting 101.4 6.0 83.4 8.1 9 0.0 0.0 0.0 

1990 or 1991: 

lotal 2,020.0 188.1 809.4 139.1 702 198 © 7s 69 
Doctorate- granting 1,906.4 $82.3 800.7 139.1 70.2 299.4 8 6.9 
Nondoctorate- granting 113.7 8 8.7 0.0 0.0 99.2 0.0 0.0 

1992 or 1993: 

lotal 2,016.4 125.8 9298 152.5 198.3 190.5 16.2 +3 
Doctorate- granting 1,929.9 320.1 854.4 152.5 198.1 186.9 16.2 ) 
Nondoctorate- granting 86.4 >.7 75.4 0.0 0.2 +.6 0.0 1.6 

1994 or 1995: 

Total 1872.3 115.4 1,164.6 1273.9 14) 4 106.1 13.5 6.5 
Doctorate- granting 1578.1 112.5 874.0 123.9 1416 106.1 13.5 6.5 
Nondoctorate- granting 294.2 +0 290.5 0.0 0.8 0.0 0.0 0.0 
NOTES: All 1996 data are national estimates denved from samples representing the Se) | mpest research pert wrng LS vl Lees, and unwverstes, 1994 data represent 565 w all prevrous years data (1988 


1990, 1992) represent 525 wrstitutions 


bindings are hemted to proyects with estimated total costs at completion of more than $100. 000 for research-related space 


Because of rounding, Components may 
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Table F5-3. Private research-pertorming institutions’ amounts of funds for science and engineering research facility 
construction projects, by institution type and source of funds: 1986-1995 


|Current dollars in millions | 


Government 
Year of project start and type of : : institutione! lax-erem 
Or All sources Federal State local Private donations - Other debt Other sources 
institution funds bonds 

1986 or 1987: 

Total $695.8 $105.1 $24.6 $228.4 $180.6 $1736 $0.7 $31.7 
Doctorate g.antng 667.3 98.5 24.5 223.9 180.0 107.0 0.7 31.7 
Nondoctorate- granting 28.5 6.6 0.2 45 0.6 16.7 0.0 0.0 

1986 or 1989: 

Total 7375 77.7 52.3 266.4 87.5 165.7 8/78 o2 
Doctorate granting 689.4 70 2.3 226.9 85.9 165.6 878 0.2 
Nondoctorate granting 48.1 70 0.0 9.4 17 0.0 0.0 0.0 

1990 or 1991: 

Total 955.6 88.2 14/72 213.5 1273.9 8.9 274 26.2 
Doctorate granting 940.9 83.2 147.2 208.9 120.1 1274 27.6 26.2 
Nondoctorate- granting 14.7 ».0 0.0 46 1a 1.3 0.0 00 

1992 or 1993: 

Total 795.5 133.5 18.8 148.5 176.1 2294 22.7 464 
Doctorate granting 789.7 132.2 38.8 1446 1758 229.3 22.7 404 
Nondoctorate granting > 1.3 0.0 9 0.3 0.3 00 0.0 

1994 or 1995: 

Total 895.2 91.0 16.3 ?%.1 299.5 120.0 132) 00 
Doctorate granting 858.8 88.8 16.3 220.1 295.9 105.5 132.2 0.0 
Nondoctorate granting 46.3 2.2 0.0 16.0 1.6 145 00 0.0 
NOTES: All 1996 data are natonal estimates denved from wea Tp pbers representing the S60 largest research performing LS) colleges and unrverstes 1994 data represent 56° thom, al! preveows years data (1988 
1990) 1992) represent S75 


} indhengs are hited to proyects with estrmated total costs at a wry prheticw 


Because of roundmg Components may not add to totals 


lyatllar armourts are reported on 


SARE 


Natronal Scrence foundatron/SRS, 1996 Sorent. ’ 


4 more than $1000. C001 for reeearcty related ace 


t 2imnates are 


urremt dollars, unadjusted for wiflateun See lable A-5 on the lechrwcal Notes for the onf atrow) adiuatment 


and tng neenng Research tacthtes at ( olleges and Unverwtres 


19S 


orut ated to researc? 


med on ( hapter 


LHTigh wer ees ” 


4 ties requ wt 


lable 6-1. tercentage of institutions with need for capital projects to construct and or to repair renovate 
science and engineering (S&E) research facilities, as identified in an institutional plan or not in a plan, 


by institution type, project type and control: 1996 


Needs in a plan ' Needs not in a plan 
Need to Need to 
Institution type construct or Construct Repair/renovate | construct or Construct Repair/renovate 
repair/renovate repair renovate 
Total 44% 23% 56% 24% 11% 22% 
Doctorate-granting 52 0 42 26 11 24 
Top 100 im research expenditures 71 3 62 45 3 33 
Other 43 19 33 22 6 19 
Nondoc torote-granting 4 15 28 23 10 20 
Public 45 st 85 23 1 19 
Doctoralc-granting 55 44 43 25 12 24 
Nondoctorate-granting $2 15 3 19 10 14 
Private 43 13 38 27 10 25 
Doctorate-granting 48 10 42 6 ) 4 
Nondoctorate-granting $7 16 3 27 10 27 


SOURCE National Science Foundation/SRS 
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1996 Scientific and Engineering Research facilities at Colleges and Universities 


Table f6-2. Expenditures for needed capital projects to construct or repair renovate science and engineering (S&t) 


research facilities, as identified in an institutional plan or not in a plan, by institution type, project type and control: 1996 


(Current dollars in millions) 


Ina 


lan 


Not in a plan 


To construct S&E 


lo repair/renovate S&E 


lo construct S&f 


lo repair/renovate S&E 


Institution type research facilities research facilities research facilities research facilities otal 

Total $4,629.0 $2,790.0 3$1,046.4 $875.9 $9,341.3 
Doctorate-granting 4,306.8 2,495.0 1,004.5 762.7 8,569.0 
Top 100 in research expenditures $480.3 1,653.4 903.6 601.1 6,638.4 
Other 826.6 841.6 100.8 161.6 1,930.6 
Nondoctorate-granting 322.2 295.0 41.9 113.2 772.3 
Public 4,165.7 2,001.1 827.3 676.1 7 664.2 
Doctorate-granting 3,929.4 1,809.9 783.5 597.7 7,120.5 
Nondoctorate-granting 236.3 191.2 37.9 78.4 543.8 
Private 463.3 788.9 25.0 199.8 1,677.0 
Doctorate-granting 377.5 685.1 221.0 165.0 1,448.6 
Nondoctorate-granting 85.9 103.8 4.0 $4.8 228.5 


SOURCE. National Science foundation/SRS, 1996 Scientific and Engineering Research facilities at Colleges and Universities 


by field and and project type: 1996 


Table F6-3. Number of institutions with need for capital projects to construct or repair renovate 
science and engineering (S&E) research facilities, as identified in an institutional plan or not in a plan, 


In a plan Not in a plan 
lo construct S&E research| To repair/renovate S&E | To construct S&E research | lo repair/renovate S&t 
facilities research facilities facilities research facilities 
Field 

Biological sciences 

outside medical school 50 88 27 71 
Physical sciences 65 110 16 58 
Psychology 10 32 13 9 
Social sciences 11 26 16 36 
Mathematics 7 33 10 19 
Computer sciences 6 27 19 22 
Earth, atmospheric, and 

ocean sch nces 15 6 13 16 
Engineering 61 6 11 25 
Agricultural sciences 25 21 12 16 
Medical sciences 

outside medical school 23 31 15 29 
Medical sciences 

medical schools 16 35 4 14 
Biological sciences 

medical schools 12 37 } 12 
Other, not elsewhere classified 9 32 3 6 


SOURCE: National Science Foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities. 
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Table F6-4. Expenditures for needed capital projects to construct or repair/renovate 
science and engineering (SAE) research facilities, as identified in an institutional plan or not in a plan, by field: 1996 


Ina 


lan 


Not in a plan 


To construct S&E 
research facilities 


To repair/renovate S&E 
research facilities 


To construct S&E 
research facilities 


To repair/renovate S&E 
research facilities 


Total 


Total 


Biological sciences-- 
outside medical school 


Physical sciences 
Psychology 

Social sciences 
Mathematics 
Computer sciences 


Earth, atmospheric, and 


ocean sciences 
Engineering 
Agricultural sciences 


Medical sciences-- 


outside medical school 


Medical sciences-- 


medical schools 


Biological sciences-- 


medical schools 


Other, not elsewhere classified 


$4,629,012.4 


638,820.8 


1,065,307 .7 


55,320.6 


141,908.7 


55,944.2 


86,.088.7 


377,487 .4 


727,087.6 


356,487 .6 


238,171.5 


660,194.8 


166,230.3 


59,962.4 


,790,044.2 


WS 
~ 


508,097.00 


587,344.99 


41,043.4 


64,485.0 


52,630.8 


22,0330 


165,671.5 


525.313.6 


144,548.5 


113,803.8 


403, 880.2 


101,984.2 


57,208.2 


$1,046,350.2 


150,909.7 


109,687.4 


28,811.4 


42,900.5 


$408.3 


33,499.2 


95,938.6 


179,511.4 


159,739.9 


90,235.1 


107,030.7 


33,911.9 


10,766.2 


147,571.9 


94,906.2 


10,030.1 


— 
a 
— 
P= 
wt 
ww 


27 688.4 


90,978.0 


90, 308.0 


71,836.3 


39, 778.8 


$9,341,291.9 


— 


— 


305,836.9 


123,128.6 


152,918.2 


666,785.9 


.522,890.6 


808, 318.8 


518,469.7 


.261,413.7 


SOURCE: National Science foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities 
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Table Ff” -1 


Total number of Historically Black Colleges and Universities (HBCUs) 
by type and control: 1996 


Institution type and control 


Original group 1996 ' 


Expanded group 1996 


Number of research-performing HBCUs 
Public 
Doctorate-granting 
Nondoctorate-granting 
Private 
Doctorate -granting 


Nondoctorate-granting 


”) 
~ 


Os 


24 


' The orginal group consists of the 29 HBCUs also surveyed in 1988, 1990, and 1994: the expanded group s the 1996 population of all 68 research performing HBC Us 
# frou | Rrouy por } * 


SOURCE National Soence | oundation SKS 


96 Survey of Screntitic and ingineering Research facilities at ( olleges and Universities 
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Table F7-2. Total net assignable square feet (NASF) of academic space, total NASF in science and engineering (S&E) 
fields, and research NASF in S&E fields, in Historically Black Colleges and Universities (HBCUs); 
original and expanded groups of institutions: 1996 
[NASF in millions) 


Original group 1996 ' Expanded group 1996 
Number of research-periorming HBCUs 29 68 
Total academic space’ 15 20 
Space in S&E fields 7 9 
Space used for research in S&E fields 2 2 


lhe onginal group consists of the 29 HBCUs also surveyed in 1988, 1990, and 1994; the expanded group ts the 1996 population of all 68 research-periorming HBCUs 
Proyected from responses of 76 percent of orginal group and 86 percent of expanded group 


SOURCE: National Science foundation) SRS, 1996 Survey of Screntiic and ingineering Research facies at Colleges and Universities 


20H 


Table §7-3. Total met assegnable square feet (NASF) of space m scence and engmweering (SAE) fields and NAST 
used for research im Historn ally Black Colleges and Unewersities (HBCOUs): 1988, 1990, 1992. 194 and 1945 
[SASF on thousands | 


f 
otal NASF in frebcts Research NASI in S&t fields 
1992 1994 19% ree2 1994 19% 
fretd 1988 1990 ;' , 1968 1990 
(Or egenal] (Or egenel| (Or egenal] (Oregernal| (Or mgenel} (Or egunal) 

Nun» ¥ reswarct-pert % j 
HBC Ls 
lote 7 ‘ 4 is 

K a © 

iwc eh e ST + “ 4 4 

ed ~ _ ~ > . 

Psy ~~ 4 4 

Ye ’ * . . 

MA 4 4 

‘ . 4 4 4 

} ‘ . 

fing 4 > 4 

\% ‘ ~ _ s . . ° ° 

\4 _* 

nitwe bh ° 
Mecha « 
ee 4 . 4 
& 4 * * 
Sat. i fl 4 4 

) w etsarw? ‘ j 4 4 

The crural arom ow ™ +h asveveal @ 2AM re) , 4 ” we s @ hwve RA!) exe irre 4 

~v = 2 rw ere a4 : “* 2 Za tak 

1A we “we yee x a” "* Sorve \ . a ~ » a Ne ew : “as = an verte 


Table F7-4. Total net assignable square feet (NASI) of space im scrence and engineering (SAE) fields and NASI 
used for research in Historically Black Colleges and Uniwersities (HBCUs): 1988, 1990, 1992, 1994 and 1996 
|NASF in thousands! 


Total NASF in S&t fields Research NASF in S&E fields 
Field 1988 1990 1992 jExpanded] 1994 (Expanded] 19% /Expanded] 1988 1990 1992 [Expanded] 1994 [Expanded]' | 1996 [Expanded] ' 
\ i» a ‘ f ‘ } 
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Table F7-5. Condition of research facilities at Historically Black Colleges and Universities (HBCUs): 1988, 1990, 1992, 1994 and 1996 


[percentage of research space} 


Condition of research facilities 1988 1990 1992 ' 1992 Expanded 1994 ' 1994 Expanded 1996 *' 1996 Expanded ' 
Total 100 100 100 100 LOO 100 100 100 

Suitable for most highly developed and 

screntitically sophisticated research ib 31 34 ») 3 4 ,) 1 
t fective for most purposes 9 45 41 > su 5 5b 55 
Requires limited repair or renovation 18 18 V7 14 21 25 
Requires Major fepall OF FenOValion 7 7 8 8 q Ib 13 14 
Data a * ~ ~4 ‘e me 
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Table F7-6. Science and engineering research facility construction and repair renovation projects at Historically 


Black Colleges and Universities (HBCUs), by project characteristics: 1986-1995 


Original ' Expanded ' 
Capital Project Activity 1986-1987 | 1998-1989 | 1990-1991 | 1992-1993 | 1994-1995 vSSS- S507 1990-1991 | 19921993 | 1994-1995 1986-1987 
api iv -198: . . 2- . . 2 
Pp (scheduled) (scheduled) 
Construction Projects: ’ 
Nu. .der of HBCUs with projects 11 lu 6 4 4 11 10 9 13 17 
lotal project Completion cost 
(current dollars in mullions) $72 $55 $23 $9 $3 $38 $38 $29 $21 $54 
NASH (in thousands) 481 319 328 88 68 181 449 226 lob 253 
Repair/Renovation projects costing $100,000: ” 
Number of HBCUs with projects 13 10 ) 11 ) 4 12 y 23 
lotal project Completion cost (in millions $14 $17 $12 $9 $2 $8 $21 $9 $22 $23 
NAS#E Gn thousands 13 308 129 106 i453 166 17 110 $4 0 
Repair, Renovation projects costing $5,000-$100,000: 
Number of HBC Us with projects 10 13 11 21 38 24 
lotal prayect Completion cost (in millions $0.6 $3.3 $0.8 $1.1 $26.0 $1.6 
2 i gr a 1 ts | vey 4 and , ty wied gr t aticn i . g tir wot t thay 
_ \ x 1 
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Table F7-7. Source of funds for science and engineering research facility construction 
projects at Historically Black Colleges and Universities (HBCUs): 1986-1995 
|Current dollars in millions| 


Source of funds 1986-1987' 1998-1989 ' 1990-1991 ' 1990-1991 ' 1992-1993 1992-1993 1994-1995 1994-1995 
{Original |’ |Expanded}’ |Original |’ |Expanded}’ |Original |’ |Expanded|’ 
Number of institutions 9 9 29 70 28 68 ° 29 68 ' 

lotal $71.8 $55.1 $22.5 $37.6 $8.6 $28.8 $3.3 $213 
federal government 32.7 $5.0 12.1 13.0 6.5 4.6 13 33 
State, local government 25.8 11.5 6.3 18.0 20 22.4 »0 16.8 
Private donations 14.1 0.0 0.0 0.0 0.0 0.0 0.3 
Institutional funds 2.3 0.9 4.2 4.6 0.0 0.2 0.0 0.9 
Debt financing 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
1 ax-exempl bonds 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other debt 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
Other sources 0.0 0.0 0.0 14 0.0 1.6 0.0 0.0 


Data for the first two time periods were heavily inflated by Construction activity at 4a single institution, which accounted for 4a substantial traction of the total dollar amount shown 


* The onginal group consists of the 29 HBCUs also surveyed in 1988, 1990, 1992 and 1994; the expanded group ts the 1996 population of all 70 research- performing HBCUs. 


NOTES: Findings are limited to proyects with estimated total cost at completion of $100,000 of more for research space. tstumates are prorated to reflect research Components only 


Because of rounding, Components may not add to totals 


Iwo of the HBCUs were determined to be out of scope since they had no S&t research space; data are weighted to 28 in the onginal panel and 68 in the expanded group. 


Dollar amounts are reported in current dollars, unadjusted for inflation. See lable A-5 in the Lechnical Notes for the inflation adjustment used in Chapter 7 of this report. 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and Universities 
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Table F7-8. Sources of funds for science and engineering research facilities repair, renovation 
projects at Historically Black Colleges and Universities (HBCUs): 1986-1995 


(Current dollars in millions} 
Source of funds 1986-1987 1998-1989 1990-1991 1990-1991 1992-1993 1992-1993 1994-1995 1994-1995 
(Original) | (Expanded)' | (Original) _| (Expanded)' | (Original) | Expanded! ' 
Number of institutions 29 29 29 70 28 68 ° 29 68 

Total 14.1 16.6 11.6 214 87 91 215 220 
Federal government 8.7 12.9 3.5 3.6 5.0 48 102 Ww.4 
State local government 49 8.0 8.0 17.7 21 21 6.4 6.6 
Private donations 0.5 0.1 0.1 0.2 1.7 17 0.0 0.0 
Insututonal funds 0.0 0.1 0.1 0.1 01 04 26 2.6 
Debt finanang 0.0 0.0 0.0 0.0 0.0 0.0 24 24 
lax-exempt bonds 0.0 v0 0.0 0.0 0.0 0.0 0.0 0.0 
Cather debt 0.0 0.0 0.0 0.0 0.0 0.0 24 24 
Other sources 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 


' The ongnal group consists of the 29 HBCUs ako surveyed in 1988, 1990, 1992 and 1994, the expanded group ts the 1996 population of all 70 research-performung HIBOUs 
* Two of the HBCUs were determined to be out of scope since they had no S&# research space; data are werghted to 28 in the orignal panel and 68 in the expanded group 


NOTES: Findings are limited to projects with estimated total cost at completion of $ 100,000 of more for research space. Estimates are prorated to reflect research Components only 
Because of rounding, Components may not add to total 
Dollar amounts are reported m current dollars, unadjusted for inflation. See lable A-5 in the Technical Notes for the inflation adjustment used in Chapter 7 of this report 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineenng Research Facilities at Colleges and Universities 


Aso 


Table F7-9. Original’ Historically Black Colleges and Universities (HBCUs) with need for capital projects 


to construct or repair, renovate science and engineering (SAE) research facilities, 
as identitied in an institutional plan and not in a plan, by field and project type: 1996 


|Current dollars in millions | 
ina plan Not in a plan 
Number of Number of Number of Number of 
institutions with : institutions with institutions with institutions with 
Field Cast Cast Cast Cast 
need to need to need to need to 
construct repair renovate construct repair renovate 
Total 10 $159.2972 a $11.8227 4 $19.0000 ; $7030 
Brokygcal sarencrs 
outade medical school ? b. 305.0 1 1296.9 1 8000.0 1 1550 
Physical scences ) 206. 000.0 3 15448 1 OOOO ] Pwo 
Poyvchology 1 Iwo 1 731 ) oo 1 wat 
Sol screnors 2 227558 ] BOO 1 J0OO0 ] ro 
Mathematics 1 13.9444 | 40.0 1 230 0 0 
Computer Sorences ] oO O000 3 4500 1 oOo 1 00 
tarth, atracnphenc and 
(ran SOhCTICE’S ! tos i) 0 i) ov ‘) 0 
brygnecnny ; 441500 ? to 0 T Oo 0 oo 
\ygraultural Spe TICES 2 PJ t70 i} oOo 1 Pwo 1 40) 
Medical saences 
autade meckcal <trool ; 245000 1 120.0 1 50.0 (0) 00 
Medical saences 
meckcal stroaad i) uv ) ov ) uv ‘) ov 
Brokogcal sciences 
meccoal stroaad 1 15000 ? 62000 0 Ooo i wo 
(her not ehewhere clasufied | 6600.0 1 1000.0 0 oo 1 15.0 
The ongnal grou oonssts of the 20 HBOLs ako sunveyedin 1988, 1990. 1992 and 19004 
SOURUE: Natonal Soence Foundaton/SRS, 1996 Suey of Suentiic and t gneerne Research: tachtes at Colleges and Uinwersites 
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Table F7-10. Expanded! Historic ally Black Colleges and Universities (HBC 


s) with need for capital projects 
to construct or repair/renovate science and engineering (S&E) research facilities, 

as identified in an institutional plan and not in a plan, by field and project type: 1996 

(Current dollars in millions| 


In a plan Not in a plan 
Number of Number of Number of Number of 
. institutions with institutions with institutions with institutions with 
Field Cost Cost Cost Cost 
need to need to need to need to 
construct re pair renovale construct repair renovale 
Total 1 dod) ) $74,771 13 $35,920.6 $30,591 
Bi rf HI al SOCIeNCesS- 
wutside medical school 3 f ta) 589 » 32 9 
Physi a SCIENCES KM) 13 4 rH4 4 14 
Psy hog 4749 
Social < . ) tty ; 
Na ! ii 34 4 P di) ) 
C own feray = fs. 2 4 i4 of 
| art? 4 mK ' 

x 4 A pi) j } 
Engineering 4 ) ’ 4 ) 0) } ) 
Agri t scr ra } ) ) 2 1353009 4 
Mex Me al SOTeTIC PS- 

mutside medical school 24 500.0 HO) OO ] x) 
Nie it al SCIETICES 
edical school ) 0 ) 0) ) ne ) Q 
Biol mical sclences-- 
rrrectic al school ] 1500.0 200 {) LO 18 
Other, not elsewhere classified ] 6 HOO.0 1 O00 0 1 


The expended group ts the 1996 population Of all 68 research-performing HBCLs 


XC TES: Pease 


dilar amounts are reported in current dollars, unadjusted for inflation. See Table A 


SURO 


rounding, Components may not add to totals 


National SGence Foundation/SRS, 1996 Survey of Scent fh 


i 


and fngneenng 


San the Technical Notes for the inflation adpustinent used in hapter 7 of this report 


party bn ities at ¢ Oleges and (iniversities 
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Table F7-11. Laboratory animal facilities at Historically Black Colleges and Universities (HBCUs): 1996 


Indicator 


Original group ' 


Expanded group ' 


Total animal research NASF (in thousands 
Animal laboratory NASF (in thousands 
Animal housing NASF (in thousands 

Regulation status (in percentage of NASF): 
Fully meets government regulations 
Needs limited repair to meet regulations 


Needs major work or replacement to 


meet regulations 


Cost of scheduled construction and repair/renovation of 
laboratory animal tacilities, FY 1996 or FY 1997 


dollars in thousands 


NASF of scheduled construction and repair/renovation of 
laboratory animal facilities, FY 1996 or FY 1997 
(NASF in thousands) 


223,209 


141,978 


65 1% 


$36 


$203,000 


$200 


239,688 


88,928 


rr 


150 9 


$203,000 


5 200 


' The orginal group consists of the 29 HBCUs also surveyed in 1988, 1990, and 1992; the expanded group is the 1994 population of all 68 research-performing HBCUs. 


NOTE: Because of rounding, components may not add to 100. 


KEY: NASH = net assignable square ieet 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientitic and Engineering Research facilities at Colleges and Universities 


Table F8-1. Number of institutions with science and engineering (SKE) research space 


at nondoctorate-granting institutions’ by field: 1996 


Field Comprehensive universities Liberal arts colleges 
Total 177 65 
Biological sciences 164 59 
Physical sciences 159 59 
Psychology 126 47 
Social sciences 111 42 
Mathematics 85 35 
Computer sciences 99 32 
Earth, atmospheric and 
ocean sciencies 6 29 
Engineering 73 6 
Agricultural sciences 42 } 
Medical sciences 62 0 
Other, not elsewhere classified 11 4 


The Carnegie Classification of Institutions of Higher Education ts used to distinguish between two different groups of nondoctorate-granting institutions: comprehensive 


universities, those that offer a liberal arts program along with other programs such as engineering, business administration, or nursing; and liberal arts colleges, those 


that primarily award bachelor’s degrees and that grant more than half of their degrees in the liberal arts. 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and Universities 
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Table F8-2. Condition of science and engineering research space in nondoctorate-granting institutions’ by type: 1996 


(Percentage of space) 


Total research Suitable tor most Etfective tor most Requires 
NASI scientitically uses, but may need major 
(in millions) competitive limited renovation or 
research repair renovation replacement 
Total: All nondoctorates 5 80 24% 57% 18% 
Comprehensive universities 4.44 20 60 19 
Liberal arts colleges 1.36 $t) 48 17 


lhe Carnegie Classification of histitutions of Higher t[ducation ts used to distinguish between two different groups of nondoctorate-granting institutions comprehensive 


universities, those that offer a liberal arts program along with other programs such as engineering, business administration, or nursing; and liberal arts colleges, those 


that primarily award bachelor’s degrees and that grant more than halt of thei degrees in the liberal arts 


NOTE: Because of rounding, components may not add to 100 


} 


SOURCE National Scrence foundation SRS, 1996 Survey of Screntitic and ing neering Research | aciities at ( olleges and Universities 
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Table F8-3. For projects to construct science and engineering research facilities at nondoctorate-granting institutions,’ 
the number of institutions and estimated total cost of projects by field and institution type 


[Current dollars in millions! 


Field Comprehensive universities Liberal arts colleges 

Number of Cost Number of Cost 

institutions institutions 
Total 20 $294.5 13 StH 1 
Biok zur al sciences 7 128.6 10 ,20 
Physical scrences q 93 3 4 35 
Psychology 0 0.0 0 00 
Social « wences 1 0.6 {) {) 0) 
Mathematics 1 4 0 oo 
Computer scrences () OO Q) oOo 

Earth, atmosphenc and 

OCP AD SCIOTNICIES 2 14.5 1 7 
Engineernng 0) 0.0 0 0.0 
Agricultural sciences 4 40 0 on 
Medical sciences ; 30). 3 {) (0) 
Other, not elsewhere classified ty 22./ () 0.0 


lhe Carnegie Classification of Institutions of Higher Education ts used to distinguish between two different groups of nondoctorate-granting institutions: Comprehensive 


universities, those that offer a liberal arts program along with other programs such as engineering, business administration, or nursing: and liberal arts colleges, those 
*, * 5 # B 


that prunartly award bachelor’s degrees and that grant more than hall of thew degrees in the liberal arts 


NOTE: Dollar amounts are reported in current dollars, unadjusted for inflation. See lable A-5 in the Technical Notes for the inflation adjustment used in Chapter 8 of thts report 


SOURCH National Science foundation SRS 


Ale 


‘96 Survey of Scientific and Engineering Research facilities at ( olleges and Universities 


Table F8-4. For projects to repair renovate science and engineering research facilities at nondoctorate-granting institutions,’ 
the number of institutions and estimated total cost of projects by field and institution type 


(Current dollars in millions! 


Comprehensive universities 


Liberal arts colleges 


Number of Number ot 
Field institutions Cost institutions Cost 
Total + $931.1 21 $25.7 
Biological sciences 12 2 10 Z 
Physical scrences 10 5 , a5 
Psychology 0) 0.0 j +4 
Social sorences ( 17 , 4 
Mathematics () Ov 7 
Computer scrences 2 ity f 12 
Earth, atmosphenc and 

Ocean sCIences 5 47 Ov 

Engineenng ? 14.8 2 () 
Agncultural sciences 5 10 () oo 
Medical scrences 0 0.0 () OO 
Other, not elsewhere classified 1 0.4 0 00 


Ihe ¢ arnegie ( lassification of Institutions of Higher tducation ts used to distinguish between two different groups of nondoctorate granting institutions: comprehensive 


universities, those that offer a liberal arts program along with other programs such as engineering, business administration, of nursing; and liberal arts colleges. those 


that primary award bachelor’s degrees and that grant more than half of thew degrees in the liberal arts 


NOTE: Dollar amounts are reported im current dollars, unadjusted tor inflation. See lable A-5 in the Technical Notes for the inflation adjustment used in ( hapter 8 


of thy report 


SOURCE National Scrence | oundation SRS 


Al? 


1498, Survey of Screntitc and tngmneering Research faciities at Colleges and t nieversitws. 
. g . 


Table F8-5. Expenditures for needed capital projects to construct or repair renovate S&E research facilities 


at nondoctorate-granting institutions,’ by institution type, project type, and whether included in an institutional plan: 1996 
|Current dollars in millions) 


Included in Not Included in 
Institutional Plans Institutional Plans 
To construct new To repair renovate To construct new lo repair renovate 
S&E research existing S&f S& research existing S&f 


research facilities 


Institution Type facilities research tacilities facilities 
Total: All nondoctorates $22.2 295.0 419 113.2 772.3 
Ci mmprehensive umversilies 249.3 194.8 1B.5 3) 575.8 
7)0o 100.2 4 00 196.5 


L-heral arts « olleges 


lhe Carnegre Classification of Institutions of Higher tducation s used to ditingursh between two different groups of ne wudoctorale granting mstitution 


arts program along with other programs such as engmneenng, busine 


ch grees if the liberal art 


NOTE: Dollar amounts are reported in current dollars, unadjusted tor mflation 


» 2. | ak r Natwonal wer: 


houndation SRS. 1948 Surves of Screnti 


adrunmtration 


Ner lable A.5 


are? f ny rewrr ny Merwe are hy 


nian at Co epes Aryl ft 


AM 


yw nurung, and heral arts colleges, those that primar award bachelor 


comprehensive unnvershe 


those that offer a lwheral 


degrees and that grant more than hall of ther 


m the lechocal Notes tor the munflahion adjustment used m ( hagate t 8 of the report 


Table F8-6. Expenditures for needed capital projects to construct S&E research facilities, as identified in 
an institutional plan and not in a plan, at nondoctorate-granting institutions,’ by institution type and field: 1996 


|Current dollars in millions] 


Comprehensive universities Liberal arts colleges 
Field In a plan Not in a plan In a plan Not in a plan Total 

Total $249.3 $38.5 $72.9 $3.4 $364.1 

Biological sciences 35.5 10.4 11.3 0.5 

Physical . iences 72.4 11.6 25.1 00 109.1 

Psychology 0.2 0.4 24.4 0.2 25.2 

Social sciences 22.8 0.9 2.9 0.2 268 

Mathematics 15.9 0.3 3.0 0.0 19.2 

Computer sciences 0.0 1.0 0.0 0.8 1.8 

tarth, atmospheric and 

ocean SCIeENCIES 0.0 0.1 2.8 0.0 9 

Engineering 53.6 0.0 0.0 1.8 9.4 

Agricultural scrences 2 13.5 0.0 0.0 16.2 

Medical sciences 19.8 0.3 0.0 

Other, not elsewhere classified 6.6 0.0 3.3 0.0 9.9 


The Carnegie Classification of Institutions of Higher Education is used to distinguish between two different groups of nondoctorate-granting institutions: comprehensive 


universities, those that offer a liberal arts program along with other programs such a: engineering, business administration, or nursing; and liberal arts colleges, those 


that pnmarily award bachelor’s degrees and that grant more than half of thei degrees in the liberal arts 


NOTE: Dollar amounts are reported in current dollars, unadjusted for inflation 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities 


See Table A-5 in the Technical Notes for the inflation adjustment used in Chapter 8 of this report 


Table F8-7. Expenditures for needed capital projects to repair/renovate sence and engineering (S&é) research facilities, 
as identified in an institutional plan and not in a plan, at nondoctorate-granting institutions,’ by institution type and field: 1996 


|Current dollars in millions! 


Comprehensive universities Liberal arts colleges" 
Field Ina plan Not in a plan In a plan Not in a plan Total 

Total $194.8 $93.2 $100.2 20.0 $408.2 

Biological sciences 42.8 28.9 13.2 2.8 

Physical sciences 41.3 19.3 36.6 14.8 112.0 

Psychology 4.4 3.0 1.6 0.8 98 

Social sciences 2.6 0.8 3.4 0.1 6.9 

Mathematics 16.5 2.0 17.2 0.3 36.0 

Computer sciences 2.7 0.5 0.0 0.6 8 

Earth, atmosphenc and 

ocean sciencies 62.9 0.0 147 0.0 77.6 

Engineenng »9 0.0 13.4 0.0 16.3 

Agncultural sciences 0.0 6.4 0.0 0.0 6.4 

Medical sciences 0.9 32.2 0.0 

Other, not elsewhere classified 17.8 0.0 00 0.5 18.3 


The Carnege Classification of Institutions of Higher Education ts used to distinguish between two different goups of nondoctorate-ganting institutions: Comprehensive 


universities, those that offer 4 liberal arts program along with other programs such as engineering, business administration, or nursing, and liberal arts colleges, those 
that primarily award bachelor’s degrees and that gant more than half of their degrees in the liberal arts 


NOTE: Dollar amounts are reported in current dollars, unadjusted for inflation. See Table A-5 in the Technical Notes for the inflation adjustment used in Chapter 8 of this report 


SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 


ALO 


Table F9-1. Total research net assignable square feet (NASF) of laboratory animal facilities by institution type and control: 1996 
[NASF in thousands] 


Institution type and control Number of institutions Total animal research Animal housing Animal lab 
Total 490 12,213 8,046 4,167 
Doctorate-granting 297 11,384 7,660 3.724 
Top 100 in research expenditures 97 8,370 5,773 2,598 
Other 200 3,014 1,888 1,127 
Nondoctorate-granting 192 829 386 443 
Public 287 9 476 6,188 3,268 
Doctorate-granting 173 8,796 5,886 2,910 
Nondoctorate-granting 113 680 302 378 
Private 203 2,738 1,858 879 
Doctorate-granting 124 2,589 1,774 814 
Nondoctorate-granting 79 149 84 65 


NOTES: Refers to institutions reporting any space in laboratory animal facilities that are subject to government regulations concerning the humane care and use of laboratory animals 


Because of rounding, components may not add to totals. 


SOURCE: National Science foundation/SRS, 1996 Scientific and Engineering Research facilities at Colleges and Universities 


Table F9-2. Government regulation status of laboratory animal facili‘ies Sy institution type and control: 1996 
[Percentage of current laboratory facility research space] 


— Fully meets government ' Ment auites : ‘ont weaned 
Institution type and control Total ; repair/renovation to meet repair/renovation to meet 
sugurations regulations regulations 
Total 100% 81% 10% 9% 
Doctorate-granting 100 81 10 ) 
Top 100 in research expenditures 100 80 12 8 
Other 100 84 4 12 
Nondoctorate-granting 100 92 6 2 
Public 100 79 10 11 
Doctorate-granting 100 78 11 12 
Nondoctorate-granting 100 94 6 1 
Private 100 91 7 2 
Doctorate-granting 100 91 7 2 
Nondoctorate-granting 100 82 9 9 


NOTES: Refers to institutions reporting any space in laboratory animal facilities that are subject to government regulations concerning the humane care and use of laboratory animals. 


Because of rounding, components may not add to totals. 


SOURCE: National Science Foundation/SRS, 1996 Scientific and Engineering Research facilities at Colleges and (/niversities 
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Table F9-3. Total cost of repair/renovation and construction projects in laboratory animal facilities 


scheduled for 1996 and 1997 by institution type and control: 1996 


Construction Repair Renovation 
Number of NASF Cost Number of NASF Cost 

Institution type and control Institutions (in thousands) (in millions) Institutions (in thousands) (in millions) 
Total 71 532 $83.3 31 645 $164.1 
Doctorate-granting 63 519 78.9 26 638 162.1 
Top 100 in research expenditures 35 313 48.1 20 385 112.8 
Other 28 206 30.8 b 253 49.3 
Nondoctorate-granting 8 13 4.4 4 7 2.0 
Public 25 2% 41.7 24 591 146.7 
Doctorate-granting 25 296 41.7 21 588 146.1 
Nondoctorate-granting 0 0 0.0 0.6 
Private 46 236 41.6 7 54 17.4 
Doctorate-granting 18 223 37.2 6 50 16.0 
Nondoctorate-granting 8 13 4.4 1 4 14 


NOTES: Refers to institutions reporting any space in laboratory animal facilities that are subject to government regulations concerning the humane care and use of laboratory animals 


Because of rounding, components may not add to totals. 


SOURCE: National Science foundation/SRS, 1996 Scientitic and Engineering Research facilities at Colleges and Universities 
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